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Telemachus takes off 


Horatio Alger Story 


MICHAEL BAKER, JR., at the age of 42, is the head of one 

of the country’s largest and fastest growing consulting 
organizations. Despite his youth, he has established an inter- 
national reputation for tackling any and all kinds of engineer- 
ing jobs and fulfilling his contracts with professional polish. 





—Continued on page 6 
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A guide to better flow metering 


Here’s a new fact-filled, technical booklet that tells you feature for 
feature how the new Hays electronic flow meter excels. 


Electronic operation — provides maximum accuracy (14% of 
full scale differential), and speed (4 seconds for full scale pen 
travel). 


Mercuryless transmitters—rupture-proof metallic bellows for 
differential pressure measurement. 


Continuous integration — motor-driven, continuous mechanical 
integrator is extremely accurate even on rapid load changes. 


Other features include powerful motor, easy readability, accuracy 
unaffected by normal temperature changes, optional explosion 
and weather-proof transmitter. 


Write for bulletin 54-1074-222 and get the important facts. 


Automatic Combustion Contro! 
Boiler Panels ¢ CO Recorders 
Veriflow Meters and Veritrol 
Gas Analyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 


Electronic Flowmeters 
Electronic Feed Water Controls 
E Miniature Remote Indicators 
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Horatio Alger Story 


—Starts on Front Cover 





The versatility of his organization and its ability to 
“turn on a dime” is an important factor in his success. 
Baker had tough sledding when he first hung out 
his consulting shingle 14 years ago at the age of 28. 
His youthfulness was against him from the start, 
but under the pressure of the war emergency and 
the critical shortage of engineers, he finally was 
given an opportunity to show what he could do. 

A subcontract from a Pittsburgh company for a 
hurry-up survey of a defense property near Paducah, 
Kentucky was handled so quickly and efficiently by 
Baker’s crews, that he drew the attention of the 
U.S. Corps of Engineers in Washington and in the 
District Offices. Before long, 





has been completed to the satisfaction of the client 
and within the terms of the original contract. His 
projects range from the Nike rocket installations 
around Pittsburgh to responsibility for the irriga- 
tion and agricultural developments in Saudi Ara- 
bia and Jordan. 

Baker has won recognition outside his profession 
too. Earlier this year, he received the 1954 Horatio 
Alger Award for outstanding achievement and last 
month he was elected to the national Young Presi- 
dent’s Organization. 

In his second floor offices in the Baker Building 
in Rochester, Pa., Mike Baker often reflects on the 
difficulties he had to overcome because of his youth. 
“T just wish that the engineering community would 
be a little less conservative and a little more hu- 
man. I wish that it would lean a bit more towards 
extending genuine help and encouragement to our 
young men who have shown ability, talent, and en- 
thusiasm. There are enough legitimate obstacles 
in competing in the professional world without the 
added burden of answering the old bromides as 

‘you’re too young’ or ‘you 











Michael Baker, Jr., Inc., was 
a full-blown “war baby” in 
defense work. 

During the war, he had 
built up an organization of 
competent engineers with a 
proven record of accomplish- 
ment. When the war ended 
and Baker had to sink or 
swim in the stream of com- 








don’t have enough experi- 
ence’ or ‘you’ve never done 
this work before’. 

“Tt is encouraging to note 
that some of the city fathers; 
municipal, state, and federal 
officials; officers of banks and 
investment houses; are real- 
izing that a consulting engi- 
neer’s prestige or reputation, 











petition, he decided to go out 

and find new opportunities for his talent. What he 
lacked in years and experience, he made up in hustle 
and persistence, and, more important, performance, 
once he got the job. 

For example, his tenacity finally convinced state 
highway planners and the ultra-conservative banks 
and investment houses that issue the bonds and put 
up the money, that his firm had the ability and 
know-how necessary for master planning, design, 
and supervision of construction. Currently, Baker 
is consultant design engineer on about a dozen 
superhighway and toll road projects, including a 
portion of the northeast extension of the Pennsy]l- 
vania Turnpike; the Circumferential Expressway 
circling Washington, D.C.; and the $20 million Fort 
Pitt tunnel which will complete Pittsburgh’s Park- 
way West. Baker’s firm is recognized as one of the 
top highway planners in the country. 

The recognition is overdue. The facts are that in 
14 years Baker has built an organization of over 
900 people—about 600 of whom are engineers— 
that in 1954 will do a gross billing of almost $9 mil- 
lion. He has continued to diversify his “war baby” 
consulting firm into many new fields and enter- 
prises without losing a stride. Every job he has done 
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carried along after that man 
is dead or has retired and others are running his 
business, is no longer sufficient justification for 
awarding contracts or authorizing financial commit- 
ments. Every consulting engineering firm should be 
evaluated in terms of its present staff and their 
abilities to produce. 

“There are many, many opportunities in this 
country that need only the initiative, talent, and 
enterprise of fresh, young blood to uncover and ex- 
ploit the possibilities. Lip service is not enough. 
Our engineering firms, engineering societies, public 
and private officials must give concrete evidence 
that they are prepared to help give recognition, jobs, 
and encouragement to the up-and-coming consult- 
ants if this development is to continue to grow. 

“As for Michael Baker, Jr., Inc., we are going to 
keep on showing that we have faith in the young 
people in our organization by giving them the op- 
portunity to try new ideas, go after new projects, 
and express their potential to the maximum. Our 
day-to-day activities are our best expression of 
faith in the engineering profession, its ethics, and 
public responsibilities.” 

And Baker concludes, “there is one advantage in 
fighting the age handicap, time is on your side!” ~ “ 
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Autocon PLAN-PAK control 
systems are custom developed to 
meet specific pressure or liquid 
level control requirements... 
engineered to give accurate, 
continual control performance. 
Write for Bulletin CC-1. 


Skilled field engineers in all principal cities 


AUTOMATIC CONTROL COMPANY 


1005 UNIVERSITY AVENUE e ST. PAUL, MINNESOTA 
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ANY ENGINEER with half an eye aimed away 

from the drawing board should know that the 
public does not consider him a professional man. 
He can meet with other engineers and discuss fees, 
bidding practice, codes of ethics, and engineering 
education, but the warm rays of professionalism 
shining down on the group are invisible to the gen- 
eral public. 


A full page advertisement was recently carried 
in many daily newspapers under the heading, “I am 
an Engineer.” It showed a fine looking young man 
neatly dressed in overalls. The commercial artist 
(who presumably knows something about the sub- 
ject he is depicting) saw the engineer as a man in 
overalls, and the advertising account executive 
(who knows everything about everything) approved 
the impersonation. We cannot deny that the gen- 
eral public thinks of the engineer as a mechanic 
in overalls or a surveyor in puttees. We may be 
professional men when we talk to ourselves, but we 
are manual laborers when we step onto the street. 


We all want professional recognition. 


We have not faced this problem squarely. Some 
of us have denied its very existence, blindly assum- 
ing that the public already considers the engineer 
a professional man. Others among us have failed to 
analyze the factors involved in the problem. 

First, we are handicapped by history. Medicine, 
law, and the ministry are ancient in origin and 
heavy with tradition. For centuries the medical 
doctor, the barrister, and the clergyman have been 
accepted as learned men qualified to give help and 
advice to the layman. Contrast this with the engi- 
neer, whose very title was unknown outside of the 
military just 150 years ago. Rensselaer Polytech 
awarded the first engineering degrees in the United 
States in 1834. In England, the engineering degree 
is of even more recent origin. We must recognize 
this lack of ancient tradition as a very real handicap 
in being accepted by the public as professional men. 

Next, there is the lack of definition of the engi- 
neer’s field of activity. The public must not be 
blamed too severely for thinking of the engineer 
as a mechanic or a construction worker, for the 
association has been close. During most of the 19th 
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SCRAPS & SHAVINGS 


century, industrial progress was largely the result 
of invention by self-taught mechanics, with whom 
the public has confused the engineer. Watt was a 
mechanic. Edison was no electrical engineer; he 
was a self-taught inventive genius. But the associa- 
tion of these men with engineering is strong in the 
public mind. 

Another factor is educational level. Today, the 
Bachelor of Science in Engineering degree is much 
more common than the professional degree. We 
must recognize that all the other professions re- 
quire more than a Bachelor’s degree for graduation. 
Engineering, to be recognized as a profession, must 
soon accept the fact that at least 5 and perhaps 6 
years should be required before a student can leave 
college and refer to himself as an engineer. 

Then there is the question of registration. Con- 
siderably less than half of the graduate engineers 
today are registered with any state. Doctors and 
lawyers must be registered to call themselves doc- 
tors and lawyers and to practice. Eventually, the 
same requirements must be imposed upon engineers. 

Method of compensation has much to do with our 
lack of recognition. Approximately three percent 
of the engineers in this country work on a fee 
basis. This is the reverse of the situation with doc- 
tors and lawyers. If we are to have professional 
recognition, the percentage of engineers in private 
practice must be increased. 

Still another requirement is a recognized and 
unified engineering organization. Without in any 
way giving up the many important societies deal- 
ing with specific branches of engineering, we must 
have an engineers’ equivalent of the American 
Medical Association and American Bar Association. 


Last, we must have one accepted code of ethics— 
a code that is taught in all engineering schools and 
one that is observed by all engineers. The code 
must be enforceable in that any engineer who acted 
outside of the code could be removed from the rolls 
of the society and his registration revoked. 

Until we have understood all of these require- 
ments for professional recognition and have acted 
upon those requiring action, we will remain, in the 
public eye, “men in overalls.” alles 
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Four words... but every time 
they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction. 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket—the standard of quality 
in high-pressure, high-tempera- 
ture seal for more than 40 years. 


FLEXITALLIC—-DO NOT SUBS 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed. 

Flexitallic Gaskets are exclusively 
spiral-wound, the uniquely resil- 
ient construction pioneered by the 
Company in 1912 


Each Flexitati€ Gasket is engi- 


neered to7frFet specifi¢g conditions 
eer a ph¥sical shock, 


Erwhe 





corrosion, vibratigf, ving 
unpredictable /pint /stregses. 
Spirally-wound/¥/crjmped plies 
of required metai with alternating 
plies of proper/filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2,N. J. 


Representatives in principal cities 
/, 
® 


SPIRAL-WOUND GASKETS 
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PRESSURE VESSELS AND PROCESS EQUIPMENT 


The ideal seal for many process applications is a Flexitallic Gasket 
ic ATION with Teflon trapped between edges of stainless steel. Ask for folder, 
“Teflon in Flexitallic Gaskets.” 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 








Singular Error 

Page 38 of the September issue 
shows Mr. Lyles an “alumni” of 
Clemson. 

Let’s hereafter designate an in- 
dividual as an alumnus. It does not 
detract from the excellency of the 
article but does look a little queer 
when it falls into the hands of, say 
a lawyer or clergyman. 

J. Ambler Johnston 

Carneal and Johnston 
@ JUDGING BY LETTERS RECEIVED, IT 
ALSO LOOKS QUEER TO ENGINEERS. 


Developing Code 

We wish to take this opportunity 
to tell you that your publication has 
carried articles which are of great 
interest to us. At the present 
time I am President of the Chicago 
Association of Consulting Engineers, 
‘and you have published articles by 
various men that we have discussed 
at some of our recent meetings. 
Personally I have gone so far as to 
contact these writers, in some in- 
stances people whom I would not 
have heard about except through 
your publication. 

At present the Chicago Associa- 
tion of Consulting Engineers is de- 
veloping a “Code of Trade Practices” 
in collaboration with the various 
trades’ groups and architects in 
Chicago. We have found in some of 
your issues, articles by engineers 
telling of similar problems. It was 
the authors of these articles whom 
I personally contacted. 

All I can say is that I look for- 
ward to each new issue and not 
only have I found this of extreme 
interest and value, but the person- 
nel of my organization have also 
expressed appreciation for the in- 
formative articles in each issue. 

Edward J. Wolff 
Consulting Engineer 


Hiring Young Engineers 

There has come to my attention 
an article in your August issue en- 
titled, “How You Can Compete for 
Top Talent Graduating Engineers,” 
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READERS’ 
COMMENT 


by Professor John F. Lee, of North 
Carolina State College. 

The subject of Prof. Lee’s article 
is of great personal interest and 
importance to me, because I am a 
Consulting Engineer and have been 
for many years, and because I as- 
sume that our office with approxi- 
mately thirty employees would be 
included in the definition of “small 
consulting engineering office.” 

Included in the article are these 
three statements: “In some instances 
the company is looking for a drafts- 
man and not an engineer,” and “No 
matter how an individual feels about 
the importance of drafting experi- 
ence, it is a simple fact that the 
engineering schools no longer pro- 
duce draftsmen,” and then, “The in- 
terviewer would be well advised 
to seek that type of personnel else- 
where.” The inclusion of these state- 
ments and their implications is, to 
put it mildly, a fundamental criti- 
cism of and contradiction to the 
accepted practices of almost all pro- 
fessional engineering and architec- 
tural firms. Therefore, the opinions 
expressed by the author of the ar- 
ticle must be considered not pri- 
marily as suggestions for improve- 
ment of “recruiting techniques” but 
as a new “recruiting technique” 
based upon radical changes in the 
functioning of the professional en- 
gineer’s office and the service which 
he renders his client. 

It is difficult for offices like ours 
to label individuals as “Engineers,” 
“Engineering Draftsmen,” or 
“Draftsmen” because in our estima- 
tion, and what is more important in 
the practice of our profession, draft- 
ing is not a trade, it is a tool, the 
proper use of which enables an en- 
gineer to present his thoughts, ideas, 
and decisions to an estimator or 
mechanic in such a manner that 
the estimator or mechanic can with 
minimum lost motion obtain a clear 
understanding of the required end- 
product and the method of produc- 
ing same. In such an office, drafting 
in itself is of no consequence, but 
an engineer without well developed 


drafting ability is like an author 
with a limited vocabulary or a mu- 
sician without an instrument. The 
ideas, the knowledge, the ability, 
may be present, but the method of 
communication is lacking. If you 
tell us that the “engineer” should 
communicate his thoughts and de- 
signs to a draftsman who should, 
in turn, translate them into a set of 
drawings for use in estimating and 
constructing, it seems to me that 
the draftsman must then become an 
engineer also, in order to be able to 
interpret the thoughts of the engi- 
neer who is designing, but can’t do 
drafting. It would appear that we 
are being told to look to the engi- 
neering schools for the first engi- 
neer and then “look elsewhere” for 
the draftsman who must also be an 
engineer. If, on the other hand, we 
are advised that the engineering 
graduate will prepare “rough 
sketches” for use by the draftsman, 
we are faced with the fact that 
generally speaking, intelligible 
rough sketches are made only by 
men who have served an appren- 
ticeship on the drafting board and 
that without the ability to make a 
clear mechanical drawing it is diffi- 
cult to produce free-hand sketches 
suitable for a draftsman’s use. 


In summary, I am disturbed by 
the article entitled “How You Can 
Compete for Top Talent Graduat- 
ing Engineers,” not so much because 
of the criticisms of our recruiting 
techniques, as because of the prob- 
lem of determining what to do with 
a graduate engineer who can’t draw, 
if by revising our techniques we 
are able to recruit him. 


It is believed that the article and 
its implications are important 
enough to the professional engineer 
and to the engineering schools that 
further consideration is indicated. 

Leo L. Landauer 
Landauer and Shafer 


Subject for Debate 

Having looked through several is- 
sues of ConsuttTinc ENGINEER, | 
would like to congratulate the pub- 
lishers on doing an excellent job. 


I cannot resist a comment about 
your opinions expressed in “Scraps 
& Shavings” in the September issue. 
The points are certainly well taken, 
but I wonder if you considered in- 
tegration of private steam power 
with public hydro equipment. May- 
be in the current condition of tem- 
pers in this matter, such would not 
be possible. Historically, the major 
public power projects have bee? 
hydro, and the government’s entry 
of the steam field on a large scaie !s 


CONSULTING ENGINEER 











certainly a subject for much debate. 
Don’t misunderstand me, I believe 
your comments are accurate, but 
I believe the problem goes deeper 
than you have indicated. 

Could you possibly have stretched 
your point a little to get in a credit 
for our old professor in your men- 
tion of Morse’s Power Plant En- 
gineering? 

J. W. Lapsley, Jr. 

Celanese Corporation of America 


Pounds of Dead Flesh 

The announcement which appear- 
ed in Mr. E. F. MacDonald’s Eco- 
nomic News Notes (CONSULTING 
ENGINEER, August, 1954, page 16) 
that two Cleveland “engineering” 
firms, who apparently own scme 
Engineers, are now renting them by 
the hour to anyone who wants to 
lease them, like the machines of- 
fered in the two succeeding para- 
graphs by several other companies, 
is shocking and disheartening to 
any engineer who believes that en- 
gineering is a learned profession, 
and who is working and contribut- 
ing to the building of his profession. 

Is an engineer a commodity to be 
bought and sold, or rented like so 
many pounds of dead flesh in a 
butcher shop or fish in the market? 
How ruthless and shameless can the 
exploitation of engineers by “busi- 
ness men” and not infrequently, 
by other engineers, become? 

There are of course occasions 
when consulting engineers or their 
employees must work in the plants 
or offices of their clients, and I have 
worked under these conditions my- 
self, but this offer to rent human 
beings is nauseating. 

On another page (10) of the same 
issue you deplore editorially the or- 
ganization of engineers into unions 
of any kind. Yet in view of the 
unethical and brazen commercial- 
ism of which engineers are so com- 
monly victims, and of which the 
rental of engineers is an example, 
what can engineers do? They are 
being driven into the arms of unions 
by their exploiters—no one else. 

Engineers should refuse to allow 
themselves to be rented out. They 
should work directly for their clients 
or employers. They need no middle 
men of any kind. 

This letter is not written in criti- 
cism of your magazine or your 
columnists. On the contrary, I like 
your magazine very much, and 
make time to read it. You are to 
be complimented for exposing this 
nefarious rental practice. 

Leonard Lasky 
Professional Engineer 
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TITUSVILLE 





for instance... 


TYPE WTP 
@ Greater Efficiency W, A TER TUB E 
© Simplicity of Operation STE AM GENER AT OR 
© Compact Package Design 
Matching high power output with _ 
: : mum efficiency and genuine package 
© Wide Modulating Range design, the Type WTP is entirely shop- 
; assembled and shipped complete with 
© Rapid Response to Load all components—ready to produce as 
Changes soon as connected to services. Ten 
sizes, from 7500 to 30,000 " 
© High Quality Steam at al | 1bs steam capacity Per 
Times fuels, and combination 
oil and gas. 
WRITE FOR current Bulletin 
B-3275 
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TLLLEUUME THE TITUSVILLE IRON WORKS 


TITUSVILLE. PA. 


LES Gathers COMPANY 


W ry | ES 
A division of TITUSVILLE, PENNSYLVANIA 


Manufacturers of A COMPLETE LINE OF BOILERS FOR EVERY HEATING AND POWER REQUIREMENT 
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METAL-CLAD 
SWITCHGEAR 


Your metal-clad switchgear is a vital 
purchase. That’s why you should take 
advantage of the many advanced engi- 
neering features of I-T-E quality equip- 
ment. They add up to a sound investment 
which pays extra dividends for years and 
years in maximum electrical protection, 
control, and service continuity. 


I-T-E air circuit breakers are the heart of 
your switchgear. With an I-T-E HV 
breaker you get positive arc interruption 
—the ultimate in air breaker perform- 
ance. In just one instant of its lifetime, 
this rugged device can repay its cost 
many times over. In addition to superior 


breakers, the modern I-T-E switchboard 
incorporates the highest quality com- 
ponents and accessories. 


I-T-E metal-clad switchgear is completely 
factory-assembled and -tested before it 
arrives at the installation site. Tight con- 
struction schedules are met by dimen- 
sionally accurate assemblies which need 
only be brought to their location and 
connected according to plan. 


I-T-E extra-service benefits include appli- 
cation engineering aid in (1) selection 
and application of equipment, (2) prep- 
aration of specifications, and (3) coordi- 
nation of all job requirements. 


RATINGS 
2400, 4160, 7200, 13,800 volts a-c 
50,000 through 500,000 KVA interrupting 
600 through 2000 amperes continuous 


For details, contact the I-T-E field office nearest you. Look in your classified 
directory under “Electric Equipment,” or write for Bulletin 7004B. 


ITY SWITCHGEAR 


I-T-E CIRCUIT BREAKER COMPANY 


19th AND HAMILTON STS., PHILADELPHIA 30, PA. 


NMETAL-CLAD SWITCHGEAR 








~-Protection 


engineered for Safety 


Accessibility 








CHECK THIS ADVANCED I-T-E ENGINEERING: 





Positive arc interruption is provided by carefully 
designed arc chutes, contacts, and blowout irons. 


Sturdy main and arcing contacts are designed to mini- 
mize wear and deterioration due to arcing. 





Simplified testing is achieved by centralizing electrical 
test button, manual trip button, breaker positioning device, 
and emergency breaker closing handle. 


Easy inspection and maintenance is afforded by readily 
accessible secondary control relays, rectifiers, auxiliary 
switches, and separable contacts. 


Truck-type horizontal drawout is facilitated by preci- 
sion-made guide wheels, bar, and self-aligning contacts, 








TO TEST BREAKER quickly and 
safely operator works through 
small auxiliary door—from 
outside compartment. Other 
safety features include com- 
plete interlocking of breaker 
operation, segregation of cir- 
cuit wiring, proper venting of 
arc gases, and utilization of 
correct insulation materials. 











t ACCESSIBLE COMPARTMENT DESIGN 
features wide-opening doors. 
Withdrawal of breaker closes 
grounded, steel shutters to 
protect personnel. Metal parti- 
tionscompletelysegregatecom- 
partments. Instruments and 
relays are fully isolated from 
breakers, safe from jar and 
vibration — protecting against 
damage and false operation. 














ECONOMIC 
NEWS 
NOTES 


E.G. Mac Douald 


INDUSTRIAL ECONOMIST 


LESS BUT MORE—Despite a decline in budgeted 

defense expenditures, the military forces will increase 
their orders and contracts for goods and construction in 
fiscal 1955. Compared with a little over $9 billion of 
orders placed in fiscal 1954, the total is expected to rise 
to at least $16 billion this year. The increase should be a 
boon to companies that have been hard pressed to keep 
defense plants operating at satisfactory leve's. Recent 
competition for defense orders has occasionally wiped out 
profit marg'ns and frequently reduced them to very small 
proportions. 


OUNCE OF PREVENTION—In view of the 17-fold 

increase in large-loss fires in the metalworking indus- 
try since 1942, the National Board of Fire Underwriters has 
issued a 57-page study of fire hazards and safeguards for 
metalworking plants. The survey explains that a more im- 
portant factor than the many safety factors that have been 
introduced in recent years is the continuation of old fire 
causes in a more pronounced form. 


UNDERLYING STRENGTH—Industry is betting 
heavily that consumer buying of autos and house- 
hold appliances and furnishings will step up noticeably this 
fall. Early in September there were signs that consumers 
were spending more freely, but the big, significant test 
waits on the appearance of the new-model cars in the last 
uarter of this year. A very important point here is the fact 
that consumers as a group fared very well during the 1953- 
54 recession. As shown on the chart, disposable personal 
income (income after ae continued to rise despite the 
decline in the total national output of goods and services. 
The significance of this rise was enhanced by the remark- 
able stability of consumer prices. 





DISPOSABLE INCOME RISES 
TO RECORD LEVEL 





150 


4 4, _.*°" Personal Consumption 
00° Expenditures 


: oe a a a a a a ee a er ore: 


i A iL 
1947 1948 1949 1950 195! 1952 1953 1954 
Note, Quarterly date prior to 1950 for Consumption Expenditures, Gross National Product and Oisposabie 
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Source; U.S. Department of Commerse and Labor 
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DOWNBEAT—Business enterprise will spend a little 

less for new plant and equipment this year than was 
estimated last March. The latest survey by the Commerce 
Department and SEC indicates that $26.7 billion will be 
expended this year, 6% less than the record $28.4 billion 
invested last year in new plant and equipment. 


ONLY $7,113 in 1946—Plant and equipment ac- 
count for 50.5%, of the total investment of $12,605 
per worker in manufacturing industries in the postwar 
eriod. A recent revision of "Investment for Jobs", a study 
i. the Chamber of Commerce of the United States, shows 
that of the remainder of the total per-worker investment, 
23.4%, was for inventory, 22.8% for working capital, and 
3.3% for land, financing and other costs. 


HUMAN FAILURES—Determining that almost 90%, 

of the 8,862 commercial failures in 1953 was due to 
lack of managerial ability and business experience, Dun 
& Bradstreet concludes that "Business failures are human 
failures." In their study, "First Five Years Are the Hard- 
est," it was disclosed that about 59% of the firms that 
failed last year were only five or less years old. 


(> CONSTRUCTIVE TRAVEL—It may be difficult to 

believe at first, but almost as much will be spent for 
travel this year as will be spent for total new construction. 
There's a direct tie-in, of course—the $25-26 billion esti- 
mated to be expended on travel this year was the reason 
for the boom-levels of construction of motels and other 
travel and vacation facilities. 


THIS AND THAT—Quote of the Month: "We are 

going to get (next year) the guaranteed annual 
wage. There is no question about that." Walter P. Reuther, 
president of United Automobile Workers of America 
An "Inventory of Available Industrial Plants in the Coun- 
ties of Maryland" is published quarterly by the Maryland 
State Planning Commission. The latest issue shows that 238 
units, from 5,000 sq. ft. to over 100,000 sq. ft., are available 
in the Baltimore Metropolitan Area .... With the advance 
of the stock market to heights reached formerly only in the 
Fabulous Twenties, the short position on the New York 
Stock Exchange also reached a total at the end of summer 
that was the largest since early 1932. Ho'ders of such po- 
sitions anticipate repurchase at lower price levels .... The 
average cost of the two 45,000 ton supertankers to be built 
in Japan for an American firm will be less than half the 
cost in an American yard .. . . Recommended reading: 
"America's Economic Horizons," a 32-page economic 
survey by Marcus Nadler, The Hanover Bank, New York 
City .... Mr. F. M. Folson, pres. of RCA, predicts sales 
by the electronics industry will approach $12 billion an- 
nually by 1957. Rising from $1.6 biilion in 1946, such <ales 
totaled $8.4 billion last year. — 
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Joseph, Chief of the Nez Perce, 
was a mighty tough Indian... 


and his namesake, big Chief Joseph Dam has also given 
the palefaces plenty of headaches. The engineers 
building it have waged a continuous battle against the 
Columbia River. . . its tremendous seasonal flows. . . its 
solid rock bottom... the pervious nature of its banks. 
The dewatering problem, too, is king sized. Rain and 
seepage could be costly . . . even dangerous. 

By keeping the working area free from water, nine 
twenty-inch, two-hundred horsepower Fairbanks- Morse 
Propeller Pumps are playing an important part 

in the construction of this, one of the world’s 

largest hydroelectric projects. Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, Illinois. 


@) FAIRBANKS-MORSE 


a name worth remembering when you want the best 
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ATOMS IN ACTION 


THE MAJOR technical problems yet to be solved in the development of suc- 
cessful power reactors concern the fuel elements themselves and safety. 
Lawrence Hafstad, director of the AEC's Division of Reactor Development 
points.out that no fuel elements have been devised that are easy to 
fabricate and reprocess, that will permit high burn-up, and that also will 


be cheap. The only answer so far has been the homogenous reactor—using 
a soupof fuel and moderator. But the problems of corrosion in the homoge- 
nous reactor have proved too troublesome so far. Insurance costs and public 
liability are items yet to be fully settled as a consequence of safety 
considerations. 


A FIGURE has been put on those oft-referred-to effects of atomic power 
on the world's areas of declining economic activity and on areas hitherto 
cut off from full economic development by lack of fuel and water. On a 
world-wide basis, it is predicted that the electricity-from-the-atom age 
will some day find utilization of electric power at 20 times present 
levels; this 20-fold increase is predicted to arrive within the next 50 
years. The engineer’s work appears to be cut out for him. 


A REACTOR A YEAR for utility power is in the thinking of many at the AEC; 
suggested routing for the entry of utilities into the atomic power arena 
is crystallizing along these lines: for their own education and for the 
national good, utilities should seriously consider substituting a few 
nuclear power plants for conventional plants in the course of normal 
expansion. The justification for the substitution is formulated on the 
following: (a) the nuclear plant can be expected to cost significantly 
more than a conventional plant if only for the “ignorance factor” involved; 
(b) though the higher cost of the nuclear plant cannot be justified in 
the normal costs of utility operation, routine expenditure for expansion 
by addition of conventional plants would not be questioned; and (c) the 
theory of operations motivating the AEC, on the other hand, are not 
compatible with long-range operations of plants (as is the tradition of 
the utility business), but research and development costs are the accepted 
routine in the AEC. Based on these assumptions, the AEC staffers envision 
&@ joint program of cooperation with utilities wherein the utilities would 
underwrite the cost of a nuclear station to the extent of the value repre- 
sented by an equivalent conventional plant, and the AEC would finance the 
additional costs of the nuclear station as a part of its research and 
development program. 


THE FIRST REACTOR directed toward industrial research has been tentatively 
approved for the Armour Research Foundation. ARF will foot one-third of the 
$500,000 cost, and industry is being invited to speak up for the balance 
by taking subscriptions tagged at $20,000 each. The reactor will be free 
of all restrictions not called for by technical common sense. — 
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for Rust-Free Hot 


they did at tffis 
SEALTEST PLANT 





Pure, rust-free hot water is a must for dairy 
operations. For that reason, the men 
responsible for specifying hot water heaters 
for Supplee-Wills-Jones Milk Company in 
Philadelphia decided many years ago on 
p-k« copper-lined hot water storage heaters 
as the best bet against corrosiveness 
in water. 
For this plant, five p-le hot water heaters 
have been used for processing, cleaning, 
sterilizing and for general utility purposes. 
Recent examination of these heaters discloses 
no sign of corrosion. Copper linings remain 
bright and unpitted. Maintenance? 
Just routine. 
A plc Copper-Lined storage heater 
combines the non-corrosive properties of 
copper with the outstanding strength of 
steel . . . a complete, copper heater built 
inside of and reinforced by a heavy steel shell. 


For an unfailing source of pure, rust-free hot water, 


LOOK FOR THE pk Copper Lining 


Comprehensive catalog gives you all the facts. 
It’s yours for the asking. 


the Patferson-Kelley Co., inc. 
1800 Burson Street, East Stroudsburg, Penn. sates 


101 Pork Avenue, New York 17 ° Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 
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PEOPLE familiar with trends in labor-management 

relations have been conscious for some time of 
the increasing interest on labor’s part in the guaran- 
teed annual wage. The subject came up during the 
course of the recent steel negotiations (though it 
was soon dropped as an issue in actual bargaining). 
It seems likely—judging by the expressions of some 
of labor’s leaders—to assume importance in auto- 
mobile industry negotiations in the coming year. 
(See “Economic News Notes,” p. 14) 

Guaranteed steady employment is as important 
to working men as is the level of wages. As a mat- 
ter of fact, the earliest pages of organized labor’s 
history show evidence of the significance that has 
been attached to this issue. It stems from the fear 
of unemployment that also lies behind resistance 
to technological development in some unions. It is 
at least one factor involved in union demands for 
closed shop or preferential hiring arrangements. It 
is often an element that enters into jurisdictional dis- 
putes between unions over work assignments. 

Seniority plans—common features in modern col- 
lective bargaining agreements—are designed to en- 
sure, among other things, that long term employees 
of a firm shall have a measure of security against 
layoffs. This is consistent with the often-expressed 
belief of labor that an employee should be thought 
of as accumulating, over the years, a “right to the 
job” that should be secure when work is scarce. 


Promoting Jobs 


But preferential hiring plans and seniority ar- 
rangements are primarily devices for allocating 
available jobs among workers. There are other union 
proposals directed toward promoting the availability 
of jobs. It is in this category of union objectives 
that the guaranteed annual wage falls. 

Guaranteed annual wage plans are not currently 
common. Probably not over 300 are in effect today. 
However, their importance as a potential bargain- 
ing issue is greater than this figure would suggest. 
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DR. GERALD J. MATCHETT 


Department of Business and Economics 


Director, National Center of Dynamic Equipment Policy 


Illinois Institute of Technology 






. - - guaranteed annual wage 





A guaranteed annual wage plan commonly stipu- 
lates a minimum number of weeks of employment 
for employees coming under it. In most present 
agreements, less than a full year’s work is guaran- 
teed. A degree of flexibility for the employer is em- 
bodied in the characteristic arrangement that not 
all employees receive the guarantee. A worker gen- 
erally must have been employed by the firm for a 
minimum of about two years in order for the plan 
to cover him; this restriction is clearly necessary 
if the employer is to have any latitude in hiring 
temporary labor to meet peak production require- 
ments. Its existence, however, creates problems that 
are equally clear. 

In a number of agreements, covered workers are 
required to work overtime during rush periods with- 
out supplementary overtime pay. The Fair Labor 
Standards Act (the Wage and Hour Law), which 
regulates overtime pay in industries where the 
product enters interstate commerce, ‘has special pro- 
visions relaxing the requirements on overtime com- 
pensation where guaranteed annual wage plans have 
been instituted under collective bargaining. 


Labor Becomes Fixed Cost 


From the standpoint of the employer, a guaranteed 
annual wage has the effect of transforming a sizable 
portion of the wage bill from a variable to a fixed 
cost. Much of his labor cost, in other words, can 
be computed in advance just as rent, depreciation 
charges, interest, and property taxes. The greater 
the fixed costs that management has to meet, the 
less is the possibility of making adjustments to 
changing conditions. 

If an employer is required to guarantee wages, 
he is furnished with a strong incentive indeed to 
stabilize employment. It is interesting in this con- 
nection to note the similarities in intent between 
guaranteed annual wage plans and a far commoner 
feature of collective bargaining contracts—the pro- 
vision for dismissal wages, or severance pay. Dismis- 
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sal wages are ostensibly a way of 
“tiding over” employees who 
have been laid off. They are also 
a penalty—so to speak—that the 
employer is required to pay if 
layoffs become necessary. Hence, 
union leaders have seen in sever- 
ance pay a means of putting pres- 
sure on employers to stabilize 
employment. In some ways, then, 
the guaranteed annual wage 
might be regarded as an extension 
of the idea of the dismissal wage. 


Unemployment 


In order to realistically evalu- 
ate the significance of any meas- 
ure intended to promote regular 
employment, it is necessary to get 
into the whole problem of unem- 
ployment. For an individual, un- 
employment is a simple enough 
condition to define. For purposes 
of economic analysis, on the other 
hand, we have to recognize that 
employment may decline in a 
given business or industry for 
any one of several reasons. It is 
customary to group these reasons 
into two classes—non-cyclical and 
cyclical reasons. 

Non-cyclical unemployment is 
the result, basically, of the dy- 
namic character of the economy. 
New firms enter the scene, and 
old ones disappear—even in times 
of general prosperity. New prod- 
ucts and new production methods 
are continually being developed, 
stimulating changes in consumer 
buying habits as well as in manu- 
facturing methods. Seasonal fluc- 
tuations in employment, too, form 
a considerable element in the total 
picture. Cyclical unemployment, 
in contrast, is depression unem- 
ployment — occurring in connec- 
tion with swings in the nation’s 
business cycle. 


Management's Burden 


How much can management be 
expected to do about stabilizing 
employment? The answer to this 
question casts much light on the 
implications of the guaranteed an- 
nual wage. In the matter of sea- 
Sonal unemployment some firms 
have had considerable success in 
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VERTICAL DESIGN 

Bros uses a vertical arrangement 
of watertubes and baffles to sharply 
reduce clinging of soot or fly ash. 
A cleaner boiler means more rapid 
heat transfer! 


LONG GAS TRAVEL 

Bros elongated gas travel means 
that all possible energy is wrung 
from the gas and converted to 
steam. The results are low gas exit 
temperatures and sustained high 
efficiencies! 


LOW OVER-ALL HEIGHT AND 
LARGE FURNACE VOLUME 
Through compact vertical design 
of elements, Bros offers a large fur- 
nace volume within conservatively 
low over-all height. Space is utilized 
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@ Basically, it’s the ability to 
deliver the most steam for the 
least money in a specified appli- 
cation. To do this, a boiler must 
be designed to bring you sus- 
tained high efficiencies over long 
operating periods. Such perform- 
ance is possible only if the boiler 
has basic design features and 
advantages that all work toward 
that end. See, for example, how 
the Bros design features listed 
here combine to produce true 
economy of operation: 


most effectively. A Bros boiler gives 
you maximum furnace volume and 
maximum flame travel per foot of 
over-all height! 


LARGE HYDROSTATIC HEAD 

Since you can’t expect effective 
heat transfer from tubes to slug- 
gishly moving water, Bros provides 
a large hydrostatic head which cir- 
culates water at greatest prac- 
ticable velocities. 


RAPID CIRCULATION 

Rapid circulation of water in a 
Bros boiler means cooler tube sur- 
faces, an important safety factor. 
And rapid circulation is a factor 
which directly contributes to con- 
sistently high efficiencies! 


For more detailed descriptions of economical 
Bros watertube boilers and stokers, write for 
any of these technical folders: (A) Watertube 
Boilers;(B) Packaged Boilers; (C) Spreader-type 
Stokers;(D) Continuous Ash Discharge Stokers. 


) 5 i 
POWER DIVISION 


WM. BROS BOILER & MFG. COMPANY e 1057 10th AVE., S.E., MINNEAPOLIS 14, MINN. 
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smoothing out seasonal peaks in 
their operations. Devices that have 
been used to this end include care- 
ful and efficient scheduling of op- 
erations, product diversification, 
plus efforts to set up marketing ar- 
rangements and to alter consum- 
er purchasing habits. Whether 
instituted under the pressure of 
union demands or not, such meas- 
ures are usually good business 
from management’s standpoint. 


Technological Displacement 


The displacement of workers 
by improved machines and pro- 
duction techniques is often profit- 
able to management, and in the 
long run is the key to improved 
standards of living for the nation 
as a whole. Nevertheless, consid- 
ering the personal hardships it im- 
poses on the displaced workers, 
one can well understand labor’s 
desire to safeguard employees 
from the hazards and disruptions 
that accompany industrial prog- 
ress. A device—such as the guar- 
anteed wage—that makes layoffs 


more costly to management may 
serve as a means of inducing man- 
agement to institute technological 
changes less rapidly, and it may 
also encourage retraining pro- 
grams and other measures to 
eliminate the necessity of dismiss- 
ing long-term employees. 

It is difficult, though, to see how 
any union measure can cause in- 
dividual employers to take effec- 
tive steps against cyclical unem- 
ployment. The causes of the busi- 
ness cycle are obscure and are 
subjects of much controversy; but 
virtually all economists agree that 
forces far beyond the control of 
the individual business man are 
behind this phenomenon. It is in- 
teresting that practically all the 
guaranteed annual wage plans 
now in operation are in firms pro- 
ducing consumer goods where de- 
mand is relatively stable. The 
three best-known plans are those 
at the George A. Hormel Com- 
pany, the Nunn-Bush Shoe Com- 
pany, and the Procter and Gamble 
Company; the demand for meat, 





EXTRA YEARS of 


MORE DEPENDABLE POWER 


and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 


COMBUSTION EQUIPMENT DIVISION 


TODD SHIPYARDS CORPORATION 


. 81-16 45th. Avenue 


Elmhurst 73, N. Y. 





shoes, and soap tends to be stable _ 


In the heavy goods industries 
where cyclical trends are felt with 
greatest severity, guaranteed an. 
nual wages have gained no signif.- 
cant footing. 


No Universal Acceptance 


Though the guaranteed annual 
wage is becoming increasingly im- 
portant in labor-management re 
lations, not all union leaders 
are equally enamored of the idea, 
Some labor spokesmen believe 


that the guaranteed annual wage | 


is not worth any significant sacri- 
fice in hourly rates, fringe bene- 
fits, or similar matters. Moreover, 
any feasible guaranteed annual 
wage plan contains a potentially 
unfavorable element in the re- 
quirement that employees are 
covered only after some two years 
of service. Some unions believe 
that employers might seek to re- 
duce the effects of the plan by 
permitting only a relatively small 
number of workers to attain this 
service period. Thus the plan 
would discriminate in favor of a 
group of long-term employees at 
the expense of a sizable force of 
workers in temporary status. The 
critics see the guaranteed annual 
wage as amounting to little more 
than a glorified seniority system 
at best. Thus, the future of the 
guaranteed annual wage is far 
from clear. 





Cp quotes -- 


I believe, very strongly and deep- 
ly, that every professional man 
owes a special obligation, by virtue 
of the public trust, confidence, and 
respect that are reposed in him. It 
is not sufficient for him to give rou- 
tine compliance or a minimum of 
service. . . . Our professional lives 
must be imbued with a high gvid- 
ing purpose and a deep inner con- 
viction that our work will endure; 
that our influence will live on; that 
we are building not only for our 
own time but for generations tat 
come after us! 


David Barnard Steinman 
Consulting Engineer 


CONSULTING ENGINEER 








on 
mm 


vat 


an 


ER 







2. Bee) 


‘TUBE AND PIPE of Alcoa Aluminum are readily avail- 
‘oble in a wide range of sizes, cross sections and wall 
thicknesses from your local Alcoa distributor. Tubing of 
‘square, rectangular or circular cross sections has a wide 
Pvariety of applications in special architectural details 
"such as decorative partition screens, railings and lighting 
Mixtures; for light structural systems such as flexible ex- 
Hibition and shelving units and for light load bearing 
columns and posts. Alcoa's tube and pipe give the 
architect a medium for flexibility of design. 






ALCOA ALUMINUM 
ARCHITECTURAL STOCKS 


STRUCTURAL SHAPES of 
Alcoa Aluminum are increas- 
ing in usage in commer- 
cial, industrial and residen- 
tial buildings. There is 
mounting appreciation 
among designers that alumi- 
num members can do both a 
structural and a decorative 
job. Good surface integral 
with structural strength leads 
to economy through simpli- 
fied design and erection 
since structural members 
may stand exposed without 
need for concealment by 
facing materials. 

Exposed or concealed, 
structural aluminum requires 
little maintenance. The di- 
mensional accuracy, worka- 
bility and ease of handling 
have a strong appeal to the 
fabricator. 


COPINGS AND GRAVEL 
STOPS, engineered byAlcoa, 
including all necessary ac- 
cessories, are available and 
ready for assembly from our 
warehouse stocks. Weather 
protection, positive joint 
drainage, more adequate 
anchorage and greater 
strength features have been 
designed into these out- 
standing new assemblies. 






















































NDOW SILLS of Alcoa Aluminum are a popular choice by architects for 
eather protection of masonry joints, maintenance-free service, attractive 
pearance and adaptability to various opening conditions. 

A wall opening requires one of two sill applications: 
unit sill or a continuous sill, Alcoa’s Type C sill is designed as a unit sill for 
enings of not more than six feet in width. It is best secured by using the lug 
tthod of installation. Alcoa’s Type AA sill is suitable as either a unit sill for 
benings up to 20 feet wide or as a continuous sill for openings over 20 feet. 
is set by means of anchor clips which are attached to the supporting wall at 
oximum intervals of three feet. The Type AA sill suggests a new concept of 

estration. It opens up fresh possibilities for wall treatment by permitting use 

fixed glass and opaque wall facing on the same plane with movable 
ash elements, 


LCOA ARCHITECTURAL STOCKS, a complete 
4-page catalog of the standard architectural 
oducts of Alcoa Aluminum, is now available from 
our local distributor. It gives the complete details 
the con:plete range of Alcoa Aluminum products 
ited for a wide variety of architectural applica- 
ons which he carries in his stocks for immediate 
livery. Call your local Alcoa distributor for your 
PPY today. You'll find his number listed under 
minum” in your classified directory. ALUMINUM 
OMPANY OF AMERICA, 1891-K Alcoa Building, 
burgh 19, Pennsylvania. 
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MELVIN NORD 


Consultant in Legal and Technical Problems 


Registered Professional Engineer 
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[ ! . . . who invented it first? 


CONSULTING ENGINEERS are frequently in- 
volved in one way or another with patents — 
either in obtaining them, in giving expert testimony 
relating to them, or in exploiting them. It is impor- 
tant for them to have a working knowledge of the 
basic facts and law relating to patents in order to 
avoid falling into some of the pitfalls in this field. 
In order to obtain a patent, one obviously must 
be the inventor—or the first inventor, as the law 
puts it. Some people assume that because they have 
filed a patent application first, they are necessar- 
ily the first inventor. Other people think that be- 
cause they “thought of the idea first,” that they 
are the first inventor. Neither position is quite 
right, although the date filing and the date of 
conception are important. 


Real Test 


The real test determining which of several “in- 
ventors” is the “first inventor” depends on deter- 
mining the “date of invention” of each. Unfortu- 
nately, the law on this point is relatively obscure 
(that is to say, even more obscure than other 
law). This is what the statute has to say about the 
subject: “In determining priority of invention, 
there shall be considered not only the respective 
dates of conception, but also the reasonable dili- 
gence of one who was first to conceive and last to 
reduce to practice, from a time prior to conception 
by the other.” This tells you what factors will be 
considered, but not what the answer is. 

The answer that has been worked out is the fol- 
lowing: The inventor who has first “reduce his in- 
vention to practice” is presumptively the first 
inventor, but this presumption can be rebutted by 
another inventor who can prove (a) that he was the 
first to conceive the idea and (b) that he has been 
diligently working on the invention without inter- 
ruption from a time preceding the date of concep- 
tion by any other inventor. 

Thus, earliest “reduction to practice” is prima 
facie proof of priority. There are two alternative 
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Patent Attorney 


ways by which an invention can be “reduced to 
practice.” The first is “actual” reduction to prac- 
tice which is established by constructing the device 
and using it (or carrying out the process). The 
second is “constructive” reduction to practice which 
is achieved by filing a patent application. Obviously, 
there can be no question as to the date of filing an 
application; disputes as to the date of reduction to 
practice thus revolve around attempts to prove 
“actual” reduction to practice prior to filing the 
patent application. 

Disputes as to priority of invention arise in- 
frequently considering the number of applications 
made for patents, but such disputes are by no 
means rare. When they do occur it is likely that the 
invention is one that is really practical and valu- 
able, otherwise, it is unlikely that more than one 
person would work on the idea at a given time. 

Take as an example a recent case decided by the 
U.S. Court of Customs and Patent Appeals. The 
case was that of Peter L. de Benneville v. Arthur 
William Anderson, 212 Fed. (2d) 612, decided 
April 9, 1954. 


Alpha-Aminoisobutyronitrile 


Both de Benneville and Anderson invented, inde- 
pendently of each other, a new method of producing 
a certain chemical useful as a polymerization cata- 
lyst. The compound was known before, but was 
available only through the use of an expensive re- 
actant. The method involves reacting alpha-ami- 
noisobutyronitrile with a hypochlorite in an aque- 
ous solution at a temperature of about 0 C. 

Each of the inventors discovered the same meth- 
od of producing the chemical at a reduced cost. 
Each filed a patent application, neither one knowing 
that another inventor had also discovered the same 
method. Anderson filed his application on Apri! 5, 
1949; de Benneville filed 3-12 months later, on July 
22, 1949. Each patent application contained claims 
that were very similar to the other. Each of the ap- 
plications was sent by the Patent Office to the same 
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_ Sier-Bath “Gearex” Pumps 
Insure Continuous Operation 
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Two Other Sier-Bath “Gearex” Pumps 
in Lube Service at the Fairless Works 


Capacities of Sier-Bath ‘“Gearex'"’ Pumps 
range from‘! to 550 gpm. Discharge pressure 
is 250 psi for viscous liquids, 50 psi for water 
or light oils. ‘*'Gearex” Pumps are’ available in 
internal or external gear and bearing types for 
lubricating or non-lubricating liquids, and in 
horizontal or vertical construction. Steam 
jacketed bodies and other special adaptations 
can he supplied. 


Sier-Bath rotary PUMPS 


Founded 1905 
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U.S. STEEL's 
m FAIRLESS WORKS 


Typical installation in the oil cellar of the Fairless Works Blooming Mill shows a Lube 
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Oil System built by Bowser, Inc., which employs five Sier-Bath Internal Gear & 


Bearing ‘‘Gearex"’ Pumps. 


“LIFE BLOOD” for bearings and gears in 
steel mill equipment is Jube oil. 
Multiple ‘‘hearts”’ of the lube oil sys- 
tems are the pumps, which cease- 
lessly feed the equipment from the 
great oil cellars below. Pump failure 
can mean loss of production time for 
pump maintenance or replacement — 
cause bearing or gear failure, with 
product losses in the thousands of 
dollars. 


Outstanding for dependability in 
such critical operations, Sier-Bath 
‘‘Gearex”’? Pumps are ideal for con- 
tinuous process pumping of thick or 
thin liquids of all varieties—lube oil 

. chemical solutions... varnish... 
cellulosics . . . molasses . . . many 
others. 


Also manufacturers of Precision Gears and Flexible Gear Couplings 


They have no metallic contact be- 
tween rotors or between rotors and 
casing. Precision-cut timing gears 
transmit the power between the ro- 
tating elements—the rotors are de- 
signed solely for pumping. The result 
is higher volumetric efficiency that is 
sustained longer—minimum chance 
of failure—longer pump life. 


Other advantages for continuous 
operation are pulseless flow (in lube 
service oil pressure stays constant at 
bearings, gears) . . . no vibration . . 
cool operation . . . low noise level . 
easy installation and maintenance. 
For complete information, send for 
Bulletin G-2. Sier-Bath Gear & 
Pump Co., Inc., 9257 Hudson 
Blvd., North Bergen, N. J. 


SCREW PUMPS 
““GEAREX” PUMPS 
“HYDREX" PUMPS 
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patent examiner as they were 
received. They were examined in 
their turn, and the examiner 
found allowable claims by de 
Benneville and by Anderson. 
However, before either patent 
was issued, it was compared with 
all the others of a similar type in 
the hands of the examiner. When 
he noticed the substantial iden- 
tity of claims between Anderson 
and de Benneville he declared 
an “interference” between the 
two applications. In order to 
eliminate differences in language 
between the claims of Anderson 
and de Benneville, the examiner 
proposed that each adopt a claim 
that he suggested as being identi- 
cal in principle with those of both 
Anderson and de Benneville. 
After some modification of this 
proposal by de Benneville, who 
insisted on the use of the broad 
term “hypochlorite” instead of 
the narrower term “sodium hy- 
pochlorite,” each adopted the 
following claim, which was to be 
the basis of the test for priority: 


“Process of preparing alpha, 
alpha-azodiisobutyronitrile which 
comprises reacting alpha-aminoi- 
sobutyronitrile in an aqueous so- 
lution with a hypochlorite selected 
from the group consisting of 
alkali metal and alkaline earth 
metal hypochlorites at a temper- 
ature of about 0 C.” 

Since Anderson had filed first, 
he had the earliest constructive 
reduction to practice, and there- 
fore presumptively had priority 
of invention. The burden of proof 
was on de Benneville to show 
that he had made his invention 
before April 5, 1949; otherwise 
his patent application would be 
denied. 

The first evidence submitted 
by de Benneville was an experi- 
ment performed Nov. 29, 1948 
and recorded on p. 48 of his note- 
book No. 7. The notebook was 
signed and witnessed on p. 54 
for pages 45-54, inclusive, on De- 
cember 10, 1948. This record was 
held not to establish reduction to 
practice for two reasons. First, 
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2 big N. & F. coal bins at Dow Chemical 


These 36’ x 60’ Neff & Fry bins for boiler- 
room coal have been in use for six years 
although the photograph was taken at 
the time of construction. They are located 
at the Midland, Mich., plant of Dow 
Chemical Co. 

We are proud to have erected bins for 
many prominent North American firms. 
The bins are used for handling ashes, 
ore, coal, grain, sand, clay, minerals, 
stone, wood chips, and scores of other 
flowable bulk materials. 

Our bins are often termed silos or 


tanks. Their advantages are explained 
in a folder entitled, ‘Bins With the 
Strength of Pillars.” Ask for it and read 
it. Then talk to users. We'll be glad to 
give you the names of the nearest ones. 

Write, wire, or phone us now while the 
subject is on your mind. 


The Neff & Fry Co. 


302 Elm St. © Camden, Ohio 


Not exported except to Canada and Mexico 


NEFF & FRY 


SUPER-CONCRETE STAVE 


STORAGE BINS 





no mention was made by de Ben- 
neville in these notes of the tem- 
perature of the reaction; sec- 
ondly, there was no corroboratory 
evidence by someone to whom the 
invention had been disclosed and 
who understood the invention. 


Equilibrium Not Clear 


Witnessing de Benneville’s sig- 
nature was_ corroboration of 
nothing but his signature, and 
not of the details of the process 
as described in the notebook. 
The court said that although 
there was a notation of the use 
of an ice bath, this did not estab- 
lish that the temperature of the 
reaction was about 0 C because 
“It is not clear that a state of 
equilibrium was reached between 
the ice bath and the materials 
used in the experiment. Further, 
the reaction of these materials is 
an exothermic reaction, which in- 
dicates that the temperature of the 
solution increases as the materi- 
als react.” Therefore, de Benne- 
ville’s Nov. 29, 1948 date was not 
allowed. 

de Benneville next introduced 
evidence of a second experiment 
performed on Dec. 16, 1948. This 
experiment was carried out by 
Mrs. Jane H. Macartney on be- 
half of and under the direction of 
de Benneville. Thus, corrobora- 
tory evidence by a person to 
whom the invention had _ been 
disclosed and who understood it 
was available. The question re- 
maining was whether the process 
claimed had actually been car- 
ried out in the laboratory at 
that time. This experiment was 
also conducted in a cooling bath 
of ice. The note in the notebook 
read in part as follows: “Dropped 
in the amine (aminonitrile) 
keeping the temperature at 95 to 
10 C. Addition took 15 min. Some 
exotherm noticed. Stirred for 2 
hrs at 0 to 5 C.” 


No Reduction 


The court held that this vas 
not an actual reduction to prac- 
tice, because the process had not 
been carried out “at about 0 C,” 
as stated in the claim! The court 
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said that “There is nothing to 
indicate that the reaction con- 
tinued during this two-hour peri- 
od” when the temperature was 
kept at 0 to 5 C, that apparently 
the exothermic reaction ceased 
when the temperature reached 
10 C, after which it was easy for 
the ice bath to cool the reaction 
products down to 0 to 5 C. 


Discrepancy of Degree 


The court held that the experi- 
ment was done not at “about 0 
C,” but at 5 to 10 C, that the 
language of the agreed-upon 
claim in the interference pro- 
ceedings (“at about 0 C”) did 
not include 5 to 10 C. Therefore 
it was held there was no actual 
reduction to practice at that time. 
As a result, de Benneville lost 
out altogether, and Anderson 
was declared the “first inventor.” 

This decision is interesting be- 
cause of the grasp of technical 
details of the invention exhibited 
by the Court (a rare situation in 
courts other than the U.S. Court 
of Customs and Patent Appeals). 
It seems quite logical for the 
court to conclude that the re- 
action mixture was at 5 to 10 C 
instead of at 0 C during the prog- 
ress of the reaction. 


Technical Decision 


The decision seems to be much 
too “technical.” However, Ander- 
son’s patent will probably be of 
no value to him. All anyone will 
need to do is carry the process out 
in an ice bath without taking extra 
precautions to keep the reaction 
mixture below 10 C during the 
addition of the amine. If the 
Court is correct in its holding, 
such an action would not in- 
fringe! And if that is so, it seems 
that neither party will have the 
protection of a patent. 

All we need to hear now is 
that de Benneville is being en- 
joined by Anderson from carry- 
ing out the process in an ice bath 
at 5 to 10 C because that is 
“about 0 C.” It all goes to show 
that someone is trying to make 
patent law tough. And they are 
succeeding! oe 
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You Can Have DRY Air with 
EXACT Moisture Control 


for your comfort, for your process, for testing 
machines or materials at any time of the year 


Niagara Air Conditioning provides you with any temperature 
and relative humidity you need, held constant or varied at will- 
Using “Hygrol” absorbent, you save the refrigeration commonly 
used to condense moisture and make reheat unnecessary in most 
cases. It gives large capacity with compact, easily-maintained 
equipment. 

This Niagara Air Conditioning Method dries air directly and 
measurably, using a moisture-absorbing liquid spray. Humidity 
control is a separate function from heating or cooling. 

This gives you precise control over your air conditions with 
thermostats alone; no moisture-sensitive devices are needed. You 
have simpler, more trustworthy, less expensive control instru- 
mentation. Niagara precise-control air conditioning installations 
have the best record for reliability. 


Write for information on the application to your problem. 
Ask for descriptive Bulletins #112 and #121. Address Dept. CO 


NIAGARA BLOWER COMPANY 
405 Lexington Ave. New York 17,N.Y. 
District Engineers in Principal Cities of United States and Canada 
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HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
box condensers work the same in both 
halves but independently of each other. 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
through or “B” and out through left 
port of rr 2 ) 

_ Left side: flow is reversed. Valves at 
inlet ‘‘A”’ and discharge ‘“‘D” are changed 
to permit water to flow through “B’” and 
back through “C” in the opposite direc- 
Gon sae then out through the left port 
° ‘ 





CLEAN DEBRIS FROM CONDENSER TUBE SHEETS' 
WITHOUT DOWNTIME OR LOSS OF VACUUM 


C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the flow of 
water through the tubes. Electrically or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 
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time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow” Condensers. You don’t need 
costly water straining apparatus. Send for Jatest 
bulletin #410, 
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C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as ‘“Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #14 * gives you detailed descrip- 
tions and son.z useful temperature and pres- 
sure conversion tables. Write for it. 


Wheeler-Economy Pumps for Condenser 
Cooling Water Circulation are made in 
horizontal double suction and vertical sub- 
merged, axial mixed flow types. These 
pumps are noted for reliability, the result of 
superior modern design and heavy duty, 
quality construction. They are built in all 
sizes to meet Capacity requirements up to 
200,000 GPM. Wheeler-Economy Circulat- 
ing Pumps are also furnished in special 
metals to handle corrosive waters. The 
impellers are designed for satisfactory oper- 
ation during all load requirements. 


Economy engineers are pioneers in the 
successful application of axial flow pumps 
in circulator service. These pumps can be fur- 
nished in “pull-out” type with distinctive de- 
sign features, permitting removal of all oper- 
ating parts, without dismantling the complete 
pump or disturbing any pipe connections. 
For top performance in power plant duty 
count on Wheeler-Economy Pumps. Write 
for catalogs #G-349 and G-1050. 


- WHEELER MANUFACTURING CO., 


© Centrifug A Aixed 


WHEELER-ECONOMY 
LARGER VOLUMES OF WATER AT LOWER COST 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


CIRCULATORS HANDLE 








THREE CIRCULATORS OF 28,000 G.P.M. CAPACITY. 





35 FT. TDH, 575 RPM. 
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The Engineer-Expert Takes the Stand 


ROBIN BEACH 
Cp enclusive, Robin Beach 


Engineers Associated 


Many cases in courts of law require the experi- 
ence and abilities of engineers for the clarifica- 
tion of the issue involved. Many times, it is 
consulting engineers who are retained by the 
plaintiff or defendant. This article takes up their 


problem as the case begins. 
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IN MOST COURT cases involving technical testi- 
mony, and certainly in the major ones, engi- 
neer-expert witnesses for both sides are requested 
by their attorneys to attend court during the exam- 
ination of lay witnesses. Thus, they hear the 
testimony and follow the disclosure of evidence— 
especially as it bears up under cross examination. 
In listening to the cross examination of lay wit- 
nesses, the expert has the invaluable opportunity 
of observing the manner, technique, and diplomacy 
of the opposing counsel in cross-examining wit- 
nesses. The discerning expert witness can observe 
the course of his questioning, his apparent grasp 
of the subject matter at issue, the depth of his 
thinking, the pertinency of his questions, and the 
generalship of his tactical maneuvering. 
After being called to the witness stand, sworn in, 
and giving his name and address to the clerk of 
the court, the expert is asked a series of questions by 
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his counsel to reveal those qualifications making 
him an expert witness. Professional history, length 
of time in practice, and experience are stated. 
Starting with formal education, the expert gener- 
ally is given a free rein to continue his citation of 
professional background. Specific questions can be 
asked relating to degrees and honorary awards, 
research studies and publications, professional ex- 
perience (especially as it relates to the court case 
at hand), membership in technical and scientific 
societies, and professional engineer licenses. Before 
concluding, a brief statement may be given describ- 
ing the expert’s professional specialization in which 
he may be a recognized authority. 


Frequently, opposing counsel interrupts recitals 
of the witness’ qualifications by stating that he is 
perfectly willing to concede them. The strategy in 
such a move is to prevent the jury from hearing 
qualifications that might build up the stature of 
the witness, Therefore, a concession of the qualifi- 
cations of an expert witness should be emphatically 
declined. Instead, his full qualifications should be 
developed for the court and jury to hear. 


Quote Experience 


If the expert witness has publications within the 
general field pertinent to the court case, reading 
their titles into the court record can prove signifi- 
cant and important. Sometimes the attorney likes 
to have his expert cite a few major court cases on 
which he has served, especially if some of them 
have been tried in cities scattered over an impres- 
sively large geographical area. 

In brief, the attorney wants his expert to present 
an impressive record of educational attainments, 
professional experience, and notable achievements 
in a pleasing, convincing, and reassuring way. The 
expert should be clear, straightforward, modest, 
and reasonably complete. From the time the expert 
witness responds to the court clerk’s call to the 
witness stand until he is dismissed the jurors sub- 
consciously register, appraise, and weigh every 
move, facial expression, manner of speech, and 
physical idiosyncrasies (eye response, directness 
of address). 


Establish Professional Dignity 


Should presentation of qualifications be given in 
@ pompous, vainglorious, and conceited manner — 
as occasionally happens—the appraisal of the ex- 
pert by the court and jury will be anything but 
flattering; indeed, it might even be antagonistic. 
Even before he has completed his qualifications, 
many an expert has lost the dignity of a profes- 
sional man, the respect of the court and jury, and 
the value of whatever contribution he had hoped to 
make for his associates. 

Nothing is so deadening in court as to listen to an 
€xpert witness who starts reciting his career at 
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babyhood, and then gives (blow-by-blow) the mi- 
nutiae of his educational and professional career over 
a 65-year life span. One such expert, in stating his 
qualifications, said with affected pride that the 
Professional Engineers’ Licensing Board had con- 
ferred high honor on him by granting him a low 
state license number. This was a flagrantly dis- 
honest statement as the Board issues the licenses 
in order of their application and approval; further- 
more, being a professor, the license was issued to 
him under the “grandfather clause” without written 
examination. 


The Hypothetical Question 


Soon after the expert witness qualifies, his 
attorney will likely ask him a hypothetical ques- 
tion. This gives the expert an opportunity to explain 
the chain of events which, in his opinion, led up to 
and caused the catastrophe basic to the litigation. 


The hypothetical question presents a series of as- 
sumptions, each of which is carefully predicated 
directly on evidence given by the lay witnesses. 
Generally, the expert witness works with his at- 
torneys in framing the terms of the hypothetical 
question. The hypothetical question may be short 
and simple, or it may be quite long in an involved 
litigation, including in it the assumptions of fact 
based on the lay testimony. 

The framework within which all hypothetical 
questions are phrased is more or less standard. It 
assumes each necessary salient fact, one after the 
other, from the submitted evidence. After reading 
all of the essential assumptive clauses, the hypo- 
thetical question is closed by asking the expert 
witness in suitable phraseology, “Do you have an 
opinion as to how the accident occurred?” The ex- 
pert witness always answers with a strong, clear, 
positive “Yes.” 


The Expert's Theory 


Then the expert is asked what his opinion is. 
After stating his opinion in a few words, he is asked 
to explain this opinion and interpret it in non- 
technical language, if possible, for the benefit of 
the court and jury. This answer calls for an ex- 
planation of the expert’s theory, which he has 
evolved from his study of the factual information 
relating to the cause of the occurrence and the se- 
quence of subsequent events. 

The expert witness may be able to explain his 
theory in a simple technical case in a few minutes 
or in an hour or so. In some types of highly tech- 
nical litigation, an expert witness may need days 
to explain his theory in sufficient and satisfactory 
detail to make all the elements in the case clear 
and convincing. In a long discourse of this nature, 
both the attorney and the expert must be increas- 
ingly watchful of the interest shown by the court 
and jury as time passes. Unless the expert can 
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ORIGINAL FRANCHISE PREVENTED GOVERNMENT FROM DISTRIBUTING POWER IN PRIVATE UTILITY’S FRANCHISED 
AREA. ENGINEER-EXPERT SHOWED THAT GOVERNMENT’S STATION “A” COULD FEED THROUGH NEW LINE TO THE AREA. 


sustain continuous interest by means of illustra- 
tions, demonstrations, and experimental techniques 
as well as by his method of address, he would do 
better to curtail his answer at the sacrifice of com- 
pleteness. The attorney later may ask specific ques- 
tions to emphasize and clarify those elements of the 
expert’s theory that were perhaps omitted com- 
pletely or considered too briefly. 

The expert may use illustrations during his ex- 
planation to clarify physical or scientific elements. 
Photographs are extremely helpful and significantly 
important, if available, when they show critical 
situations during or after the accident. Illustrations 
also may be drawings or sketches made and ex- 
plained by the expert with telling impressiveness. 
Models especially prepared for the occasion or 
simple experiments may be utilized effectively to 
great advantage because of their interest appeal in 
conveying a clear understanding and visualization 
of conditions before, during, or after the catas- 
trophe being investigated. 


Show Confidence 


During his answer to the hypothetical question, 
the expert should show confidence, poise, integrity, 
and sincerity in his manner of presentation. He 
should address his statements directly to the jurors; 
he should watch every one of them and be guided 
by their facial expressions, which will indicate 
whether he is making his explanations clear. 


Using commonplace examples to illustrate com- 
plex situations is an excellent way of clarifying 


34 


difficult and technical elements. Striking, easily 
remembered, straightforward, and forceful state- 
ments will favorably impress the jurors. When 
they retire to the jury room to review and discuss 
among themselves the merits of the testimony and 
evidence, such favorable impressions subcon- 
sciously made by the expert witness in their minds 
will lend significant weight to his side of the case. 


Example Question 


A hypothetical question that was actually used in 
a highly technical and critically important litigation 
illustrates the general form of such questions: 

Assume that a hydro-electric development, lo- 
cated at Smithtown, contained an installed capacity 
of about 6500 kva; that a transmission or tie-line 
electrically interrelates the operating generators 
of this plant with the operating generators 
of another hydro-electric development about 30 
miles distant, at Capetown; that the approximate 
installed capacity at Capetown is 15,000 kva; that 
the average daily load on each of these plants is 
3500 to 4000 kw; that each of these generating sys- 
tems distributes electric power for local service 
over distribution lines that radiate from them into 
their respective territories; that a 25-mile trans- 
mission line is constructed and is in operation from 
the Capetown station to Troy and Juanita, supply- 
ing this urban territory a load of 1500 kw; that no 
transmission line connects the Smithtown station 
directly with the Troy and Juanita load areas. 
Could you say as an expert witness, with a rea- 
sonable degree of certainty on the basis of these 
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assumed facts, that electric power from the Smith- 
town system would flow over the transmission lines 
through the Capetown station to Troy and Juanita 
distribution areas? 

The expert’s answer was, “Yes, sir.” 

The next question was, “Can you give your reasons 
to support your answer in simple, non-technical 
language?” 


Simplified Answer 


It is necessary to provide certain orientation in- 
formation here before answering the hypothetical 
question in the case. 

A large insular government, years ago, owned and 
operated one hydro-electric station in its Smith- 
town area, which is indicated as Station A in the 
accompanying one-line diagram. The government 
granted an exclusive 99-year franchise to a pri- 
vately-owned utility company to supply electric 
power throughout the franchised area from its own 
electric stations located within the franchised area, 
one such steam station being indicated on the dia- 
gram as Station F. The franchise specified that 
electric power from the government Station A 
would not be transmitted into the franchised terri- 
tory during the life of the franchise. 

After the franchise ran for a few years, two un- 
foreseen developments transpired. The first of these 
two developments was the construction of govern- 
ment buildings, a university, and hospitals within 
the general franchised urban area of Troy. 

The government also developed some extensive 
granite quarries that utilized a sizable load of 
synchronous motors. 
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THE DARK TRIANGLE DEMONSTRATED TO THE COURT 
THAT POWER FLOWED IN VIOLATION OF FRANCHISE. 
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The second of the two developments was an un- 
dreamed-of expansion in the use of the bountiful 
waterpower resources. Additional government 
plants were constructed near Station A at Smith- 
town; a series of new and larger hydro-electric 
plants were built at Capetown, indicated on the 
diagram as Station B. A transmission line inter- 
connecting the power plants of Station A with those 
of Station B supplied the needs of the intermediate 
loads, which are simply indicated as Load X on 
the power-system diagram. 


Alluring Bait 


The closeness of the government’s new power 
developments at Station B to its growing loads 
within the franchised area in and around Troy 
and Juanita provided alluring bait to the electric 
power commission, and the government started to 
construct a power line into the franchised area. 
This power line is indicated on the diagram by the 
solid line extending upward from Station B. The 
projected construction of this transmission line, as 
shown by the dashed lines on the diagram, was 
stopped by a court injunction obtained by the 
private utility company, and litigation started over 
the franchise rights granted to the utility. 

The government contended it would not be vio- 
lating the terms of the franchise by using the power 
line it was building because it would not be trans- 
mitting electric power into the franchised area from 
Station A, nor could it electrically do so even if 
the contract did not restrain it from so doing. The 
government maintained that electric power would 
be transmitted into the franchised area only from 
its new Station B. 


Utility Hires Expert 


An expert witness was employed by the utility 
company in its attempt to develop some kind of a 
tenable theory by which to prove that electric 
power from Station A, nevertheless, would be 
transmitted over the proposed power line if it was 
extended into the franchised area. From an ex- 
amination of annual government reports covering 
several years of the system operations of Station A 
and B, with special reference to their tie-line sup- 
plying power to the intervening Load X, it was 
discovered that Station A was controlled by the 
system load dispatcher so that it supplied its power 
into the tie-line at a prevailing lagging power factor 
of about 0.87, corresponding to a power factor 
angle of 30 degrees. Station B fed into the tie-line 
at a prevailing lagging power factor of about 0.70, 
corresponding to a power factor angle of 45 degrees. 
The difference in power factor angles proved to be 
the peg on which the case was hung. 

On the basis of these prevailing station power 
factors, the expert witness showed that Station B 


—Continued on page 76 
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How Professional is Engineering? 


C. W. GRIFFIN, Jr. 


Edwards and Green 


ENGINEERING HAS not attained general recogni- 
tion as a profession, as is made painfully evi- 

dent by the current controversy over competitive 
bidding for engineering services. The actions of 
several state highway departments in inviting com- 
petitive bids for engineering services have caused 
deep concern, not only to the American Society of 
Civil Engineers but to the engineering profession as 
a whole. In its deepest implications, the issue con- 
cerns the status of engineering in its relation to 
society: is it a profession on equal terms with 
medicine and law, is it merely a business, or is 
engineering some hybrid combination of the two? 
The problem calls for nothing less than a reexam- 
ination of the philosophy underlying the ethical 
codes of the professions, with particular emphasis 
on the canons that hold professional men to a more 
restricted degree of economic freedom than that 
allowed ordinary businessmen. A reappraisal of this 
philosophy may lead to a sound basis for evaluating 
the ASCE canon which declares that it is “... 
unprofessional and inconsistent with dignified bear- 
ing for a member . . . to participate in competitive 
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bidding on price basis to secure a professional en- 
gagement.” 

To any engineer who has discussed the question 
with other engineers, it becomes obvious that there 
is no unanimity among engineers in supporting the 
professional codes. Many engineers — especially 
those in employee status—are not convinced that 
engineering is a profession. Thus it is not surprising 
that the general public and the lay members of the 
state legislative bodies that pass laws failing to 
recognize professional status for engineers are simi- 
larly not convinced. 


Webster’s New International Dictionary, second 
edition, unabridged, significantly fails to mention 
engineering in defining the word “profession,” al- 
though it lists the “three learned” professions of 
theology, medicine, and law. Professional staius 
for engineers is not as firmly rooted in traditions 
extending back into antiquity as is that of the es- 
tablished learned professions. The evolution toward 
professional status for engineering is of very recent 
origin. Doubtless, this lack of long-standing, power- 
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ful, traditional sanction as a profession has contrib- 
uted to the rather anemic professional spirit among 
engineers as a group. 


Basic Contentions 


Two basic arguments for removing prohibi- 
tions against competitive bidding from the Codes 
are supported by some engineers—openly or other- 
wise—as well as by outsiders. To the cynics who 
believe that ethical standards in professions are 
generally not adhered to anyhow, competitive bid- 
ding appears to be a fairer method than the ap- 
proved negotiation procedure. Then there are the 
super-rugged individualists to whom the laissez-faire 
concept is virtually a religion. These gentlemen, 
animated by such slogans as “Everything has its 
price!” and “Survival .of the Fittest!”, believe that 
if the law of supply and demand is allowed to 
operate in all economic situations—unhampered by 
professional ethics or any other kind of restrictions 
—human affairs will proceed most prosperously. 

Strong elements representing these two view- 
points are present in the Engineering News-Record 
editorial of Nov. 19, 1953—the boldest and most 
articulate expression of the case for competitive 
bidding. Engineering News-Record declares that the 
ASCE canon prohibiting competition among engi- 
neers on a price basis is “self-defeating” and “un- 
workable,” and “should be removed from profes- 
sional codes of ethics.” It . . “invites men of high 
moral character to circumvent this provision of the 
Code if they are to stay in business.” An approved 
procedure for submitting and receiving competitive 
bids to insure that price is not the sole considera- 
tion is advocated. This procedure allegedly would 
have the added advantage of protecting engineers 
from the evils of “favoritism.” 


Inherent Punishment 


Further, Engineering News-Record’s editorial 
philosophy is most clearly revealed by the train of 
reasoning with which it considers the following 
hypothetical situation: suppose an incompetent en- 
gineer bids low and is awarded a job where the 
sole consideration is price. There is nothing to 
worry about if this occurs, for Engineering News- 
Record assures us “. . . in either case the punish- 
ment is inherent—in the form of an inferior product 
for the buyer and of a tarnished reputation for the 
engineer.” This statement makes it clear that Engi- 
neering News-Record does not consider engineering 
a profession with concomitant responsibility for the 
public welfare, but that engineering is simply a 
business like retailing. 

It is difficult to imagine a sane individual apply- 
ing this reasoning to the field of medicine. We do 
not abandon the individual to the fate he invites 
upon himself when he would bargain for medical 
services. We demand that the medical profession, 
through licensing boards and other means, guaran- 
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tee to the public a minimum standard of competence 
on the part of its reputable members. 

It should not tax anyone’s imagination unduly to 
see that engineering services are of a nature similar 
to medical services. To support this proposition, first 
analyze the meaning of the word “profession” to 
determine what distinguishes a profession from a 
business or a trade. 

The word “profession” has been battered by 
misuse. Of course, such aesthetic pursuits as music 
and art, for example, are properly termed profes- 
sions, but not in the sense to be adopted here. We 
are concerned with the professions that are an 
integral part of the functioning mechanics within 
society, apart from aesthetic considerations. Medi- 
cine is the prototype of professions having this gen- 
eral characteristic. At the other extreme, W. E. 
Wickenden, in his classic essay of engineering as a 
profession, The Second Mile, tells about a group 
of barbers who decided to become known as “chiro- 
tonsors” in order to lend greater prestige to their 
“profession.” 


Monopoly of Professions 


The first—and most obvious—of the attributes 
distinguishing any sort of profession from other 
vocational groups is its monopoly of a special type 
of knowledge and skill, the principles of which are 
acquired through rigorous educational process. This 
condition alone distinguishes a profession from a 
trade. However, there remains the problem of dis- 
tinguishing a profession from a business, since many 
positions in business require intensive academic 
training although they lack the slightest claim to be- 
ing professions within the context normally ascribed 
to such as the learned professions. 

Our definition of a profession contains the solu- 
tion to this problem by implication. The unique 
attribute differentiating a profession from a busi- 
ness is in the nature of the profession’s responsi- 
bility to society. The enlightened businessman 
would certainly not deny that he has certain obliga- 
tions to society, but these responsibilities, as a rule, 
do not depend upon his special training. In the final 
analysis, the laws by which his business is regu- 
lated originate from outside sources; in effect, he is 
governed in his business activity by higher author- 
ity. Neither the foodseller nor the entire aggregate 
of foodsellers considered as an occupational unit, is 
responsible for the Pure Food and Drug Acts which 
regulate this business. Similarly, the building con- 
tractor is not responsible for the provisions of the 
building codes and specifications governing the work 
he performs. 


Encourage Business Competition 


Thus, there is every reason to encourage eco- 
nomic competition among these businessmen, since 
they are controlled by higher authority charged 
with insuring that their products conform to the 
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requirements of public health and general safety. 


In contrast, a profession is charged by society 
with the responsibility itself of insuring the public 
minimum standards of proficiency by its members. 
Regardless of the mechanics of licensing practi- 
tioners in the professions, the professions them- 
selves are ultimately responsible. Ideally, profes- 
sional men determine the standards and laws, di- 
rectly or indirectly, by which they are governed 
in their professional lives. The engineer is governed 
by the provisions of the building codes in his en- 
gineering work, but the source of the building code 
provisions is the engineering profession. 


Contract Implied 


The relation between a profession and society is 
described by W. E. Wickenden as follows: ‘“Pro- 
fessional status is . . . an implied contract to serve 
society, over and beyond all specific duty to client 
or employer, in consideration of the privileges and 
protection society extends to the profession.” Since 
high standards cannot be maintained through legal- 
istic measures alone, codes of professional ethics 
have evolved. These ethical codes might be con- 
ceived as the means of fulfilling the implied con- 
tract between society and a profession. In serving 
this function the codes have two correlated aims: 
to guarantee the public a high degree of technical 
competence and honor in the conduct of profes- 
sional business, and to maintain a high standard of 
integrity within the profession itself. 

To fulfill their responsibility for insuring the 
trustworthiness of their members, the professional 
organizations have traditionally limited the eco- 
nomic freedom of ethical practitioners. For obvious 
reasons, the American Medical Association Prin- 
ciples of Medical Ethics contains this statement: 
“An ethical physician will not receive remunera- 
tion from patents on or the sale of surgical instru- 
ments, appliances, and medicines, nor profit from 
a copyright on methods or procedures.” 


Restrict Freedom 


Lawyers, doctors, and engineers are ethically for- 
bidden to employ sensational (and usually obnox- 
ious) forms of commercial advertising. Lawyers are 
subject to disbarment for engaging in practices that 
“stir up” litigation. Thus, the ethical canons prohib- 
iting under-bidding and competition on a price basis 
among engineers are merely two of many ethical 
restrictions placed upon the economic freedom of 
all professional men. 

All of these professionally unethical practices 
are considered perfectly legitimate when engaged 
in by businessmen. Patents on original discoveries 
and absurd advertising claims constitute “business 
as usual.” The acquisitive man whose primary con- 
cern is material profit may be an acceptable busi- 
nessman, but the truly professional man must be 
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motivated by a higher standard of values. The ideal 
of services, pride in proficiency, and the satisfaction 
of creative work should rank above materialistic 
ambitions in the professional man. 


There is another complex problem confronting 
those who would sanction competitive bidding 
among engineers—a problem worthy of the atten- 
tion of the profoundest metaphysician. How can 
engineering services to be performed be described 
to insure that all the competitors intend to provide 
the same degree of service? The contractors en- 
gaged in competition for a particular job are (theo- 
retically, at least) bidding on the same finished 
product as predetermined by the plans and specifi- 
cations. Thus, there is every reason to encourage 
competition among contractors and to award the 
“lowest qualified bidder” the job; it is the engi- 
neer’s responsibility to see that the contractor per- 
forms satisfactorily. 


Creative Service 


However, engineers competing for a professional 
engagement are bidding for the right to perform a 
service which many acknowledge is creative, and 
therefore is completely incapable of adequate de- 
scription on a bid proposal form. Last year, engineers 
responding to an advertisement for furnishing engi- 
neering services on a South Carolina highway 
bridge submitted their bids ranging from less than 
3 percent to more than 7 percent of the total esti- 
mated project cost. It is inconceivable that the 
firms submitting these widely varying bids had 
planned to furnish the same caliber of creative 
service. 

Requiring competition on a price basis among 
engineers is almost as absurd as requesting a group 
of musicians to compete for the right to compose a 
national symphony, under the delusion that the best 
dollar value in musical production will be attained 
that way. 

Of course, the advocates of competitive bidding 
assure us that other more important considerations 
should and would enter into the selection of engi- 
neers for public projects if the practice should be- 
come established policy. However, when the me- 
chanics of negotiating for engineering services is 
made identical with the mechanics of construction 
contracting—where price is admittedly the prime 
consideration—it seems rather absurd to deny that 
engineering services would not be selected on 
the same basis. Award to the “lowest qualified bid- 
der” would definitely place the engineer on the 
same footing as the contractor. 


Compete or Cooperate? 


There are other objections to competitive bidding 
among engineers involving both practicality and 
principle. In practice, it is difficult to believe that 

—Continued on page 76 
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DRY WALLS AND FLOORS RESULT FROM AIR CONDITIONING THE SWIMMING POOL ROOM, SIX CEIL- 





ING DIFFUSERS AND TWO RETURN GRILLES UNDER THE SPECTATORS’ STAND PROVIDE CIRCULATION. 


Comfort Air Conditioning 


Cp onclusive, 





For Indoor Swimming Pools 


EUGENE B. WHITE, Engineering Consultant 
Architectural & Engineering Bureau, The YMCA of Chicago 


IF YOU HAVE ever been a spectator at a swim- 

ming meet in an indoor pool, you probably 
will recall how uncomfortably warm and humid the 
room atmosphere was. You may have had the feel- 
ing that only the swimmers were comfortable. 
Sweating walls, wet floors, and damp seats were 
further evidence of the humid conditions. 

Because we felt such conditions had been tol- 
erated too long, we tried a new approach to pool 
ventilation for the Memorial YMCA in Harvey, 
Illinois.* Dry floors, walls, seats, and a comfortable 
atmosphere, are proof of the success of this system. 
Similar installations are contemplated for new and 
old pools in Metropolitan Chicago. 

Pool designers have for many years recognized 


— 


* Burnham & Hammond, Inc. of Chicago were the architects 
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the need for proper ventilation. Sweating walls, the 
presence of standing pools of water on floors, and 
the heavy humid atmosphere were tolerated be- 
cause humidity conditioning was considered too ex- 
pensive. Many pools do not have even mechanical 
ventilation, which is but a partial answer to the 
problem. Some have a few windows and a small 
exhaust fan. Such a system is little better than none. 
Those pools that do have a mechanical ventilation 
system find them satisfactory for odor elimination 
and exhausting large volumes of humid air. But the 
room atmosphere remains saturated, and moisture 
remains on walls, floors, and seats. Another diffi- 
culty experienced with these systems is the noise 
of the large fans used. Then, too, during the winter 
months the entire air supply must be heated. 
Besides these problems the humid atmosphere 
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DIAGRAM OF THE AIR CONDITIONING SYSTEM AT HARVEY. AIR LEAVING DEHUMIDIFIER IS AT 31.5 GR PER LB. 


increases maintenance costs. A typical example is 
the pitting and oxidation darkening that appears 
on stainless steel and aluminum doors. Steel wool 
must be used to restore their appearance, even for 
a short time. The baked on enamel on lighting fix- 
tures develops pinholes, rusts, and then peels. 


The Harvey Pool 


The pool at Harvey Memorial is of dead level 
design, 20 feet wide by 60 feet long. Pool capacity is 
60,000 gallons. The water surface is continually 
skimmed and fresh water supplied from a ballast 
tank at a rate of 10,584 gallons per hour. Turnover 
time is about 6 hours. 

Ceramic tile has been used for the pool itself and 
on the walls to door height. The walls above that 
height are California stucco. The two pillars flank- 
ing the stairs to the spectators’ platform are glazed 
tile. The ceiling is perforated transite over a glass 
fiber blanket for acoustical attenuation. 

Realizing that ventilation was not sufficient, a 
complete air conditioning system was installed at 
Harvey to maintain the room at 82 F and 45 percent 
relative humidity. Comfort of swimmers dictated 
the temperature. The low relative humidity was 
specified to act as a sponge, drying the floors and 
walls while still providing a comfortable atmosphere 
for spectators. The air is supplied through six dif- 
fusers in the ceiling. Return air grilles are located 
at the base of the spectator stand. 

As the schematic diagram of the pool air condi- 
tioning system shows, 1250 cfm of fresh air are 
introduced. Maximum design conditions for this air 
are 95 F and 118 grains of moisture per pound. 
A preheating coil is included in the system after 
the fresh air filters to heat outside air during win- 
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ter operation. The fresh air is then mixed with 
500 cfm of recirculated air. 

The 1750 cfm mixture passes into a Kathabar 
dehumidifying unit at 91.5 F and 106 gr per lb. In 
this conditioning unit the moisture content of the 
air is reduced to 31.5 gr per lb, and the temperature 
is brought to 87 F. After this dehumidifying pass 
the 1750 cfm of air is mixed with 1315 cfm of recir- 
culated air at about 82 F, 74 gr per lb. The mixture, 
3065 cfm, is diffused into the room from the six 
ceiling outlets. An afterheating coil is located in the 
air stream to heat the mixed air if its temperature 
should be below 84.5 F. Low pressure steam is used. 

The water in the pool is maintained at 80 F. 
Diffusion of the air in the room at 84.5 F and only 
50.5 gr per lb makes the pool, in effect, a huge evapo- 
rative cooler. Water, evaporating from the pool, cools 
the room to the designed condition of 82 F. The 
moisture pick-up from the pool is 24.5 gr per Ib, pro- 
viding the desired relative humidity of 45 percent. 


Dehumidifier 


In the dehumidifier unit the air enters the con- 
tactor chamber on the left. There the air contacts 
a flood of a lithium chloride base liquid absorbent 
as both air and liquid flow over finned cooling coils. 
When in solution, this absorbent will pick up 
moisture from a passing air stream. The amount of 
moisture absorption is a function of absorbent tem- 
perature and concentration. In these units, the 
concentration is held constant. Solution tempera- 
ture can be varied by using various coolants in 
the coils. The Harvey installation uses 75 F city 
water in the coils. Moisture reduction, as shown on 
the flow diagram, is from a maximum of 106 gr per 
Ib entering to 31.5 gr per Ib leaving. To accomplish 
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this same reduction with straight refrigeration 
would require cooling the air to about 37 F with 
a coolant suction temperature well below freezing. 
Besides the cyclic operation necessitated by frost 
formation and the expense of duplicate coils, such a 
system would require reheating the air. 

After completing the dehumidifying pass, the dry 
air goes on into the distribution system, and the 
absorbent solution falls into a sump. A pump lifts 
the solution back to the contactor flooding heads. 

Regeneration of the absorbent is automatic. When 
the solution becomes diluted, a float level actuates 
a valve that passes a small quantity, about 10-15 
percent of the solution, to the regenerator cham- 
ber. The cycle in this chamber is quite similar to 
that in the contactor chamber. An air stream, much 
smaller than that found on the contactor side, passes 
through the solution as it is sprayed from the top 
of the chamber. At the same time, both pass over 
finned coils that contain low pressure steam. The 
temperature of the solution is raised, forcing it to 
give up the excess moisture in the absorbent to 
the air stream. The saturated air is vented to the 
outside, and the concentrated solution falls into 
the common sump to restore the concentration. 


Results 


The moisture reduction in the Kathabar unit, 
1750 cfm from 106 gr per lb to 31.5 gr per Ib, is 
equal to 241.2 gallons of water per day. This in- 
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cludes the 133.25 gallons per day pick-up from the 
swimming pool. 

Besides being quite pleased with the new features 
of their dry swimming pool room, the operators 
have noticed another important factor. Incidences of 
colds of swimmers seem to have been reduced. 
This may be attributable to the dry, Arizona-like 
climate maintained. More spectators are attending 
swimming events and staying longer. as 
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Surface Combustion 


DEHUMIDIFYING UNIT REMOVES 241 GALLONS OF MOISTURE PER DAY FROM THE AIR. 
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THIS IS A ROUGH LAYOUT FOR THE PROCESS FLOW DIAGRAM REPRESENTING A PROPOSED CHEMICAL PLANT. USING 


How We Prepare 


Preliminary 
Estimates 


WILLIAM R. CORBETT 


Consulting Engineer 


A CONSULTING ENGINEERING firm engaged in 

the design and construction of plants is con- 
tinually faced with questions of estimating. A pre- 
liminary estimate is by far the most difficult and in- 
volved. At the time the preliminary estimate is re- 
quired, there are very little estimating data available. 
What does exist can change. Using a multi-million 
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dollar process plant as an example, there is fre- 
quently no more than a description of the process, a 
rough process flow sheet, and some data on the pro- 
posed site. These must be developed into an esti- 
mated product cost to enable the owner to decide 
whether the process is the optimum one or whether 
some modification or other process should be con- 
sidered, whether or not further research is necessary, 
which parts of the process are to be abandoned as 
uneconomical, or whether to proceed as planned 
with the first rough process layout. 


Evaluation of Costs 


The preparation of a preliminary estimate calls 
for evaluating all items of cost from land acquisition 
to the production cost when full production is 
reached. All direct and indirect costs are included, 
not omitting the consulting engineers’ costs and 
fees and the owner’s engineering and legal costs. 

Land cost is so variable that it is not truly esti- 
mated; the cost is obtained from the owner or 
entered as an allowance. The next item estimated, 
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in chronological order, is the initial construction 
cost of the plant. 

The estimate of the initial construction cost is 
divided into two main parts: process work and 
building work. The process installation is the heart 
of the project and is customarily separated into the 
five process divisions: mechanical equipment, pip- 
ing, electric power, ventilation, and instrumenta- 
tion. It generally works out that the process is 
within the building and that the outside facilities 
are, in reality, building work, with certain acknowl- 
edged exceptions. 

The mechanical equipment is the body of the 
process and all the others are appendages. In a con- 
tinuous flow chemical plant it consists of tanks, 
towers, condensers, agitators, centrifuges, pumps, 
and all other mechanical equipment necessary for 
the process or auxiliaries. Individual pieces may 
have appurtenances such as coils, baffles, trays, 
jackets, or insulation. These details are not shown 
on the rough process flow sheet; the estimator 
must obtain them through consultation with the 
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THIS LAYOUT AS AN EXAMPLE, THE AUTHOR SHOWS THE GENERAL METHODS OF MAKING UP A PRELIMINARY ESTIMATE. 


WILLIAM R. CORBETT 
Consulting Engineer 


After seven years with Vitro En- 
gineering, William R. Corbett left 
his’ position there as supervising 
engineer of the estimating section 
to found his own consulting firm. His firm specializes in 
cost estimating. While at Vitro, he was associated with the 
design of plant facilities worth almost a billion dollars; 
these include plutonium production plants at Richland, 
Wash., nerve gas plants at the Rocky Mountain Arsenal, 
and titanium plants in Tennessee. Before this, Corbett was 
chief engineer of A. M. Hazell, Inc. — a firm specializing 
in New York waterfront plants. He is a registered profes- 
sional engineer in the State of New York. Corbett obtained 
his degree in mechanical engineering from Stevens Insti- 
tute in 1923. 
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FROM EXPERIENCE WITH MANY JOBS, THE ESTIMATOR IN A CONSULTING ENGINEERING FIRM PICKS UP A GREAT 
AMOUNT OF DATA. THESE SHEETS ARE TYPICAL OF THE ESTIMATOR’S FILE, MAKING PAST EXPERIENCE HANDY. 


process engineers or from his own general knowl- 
edge of the field. 

Pricing of equipment has been fairly well stand- 
ardized. The material cost of the pieces commonly 
used is picked from the estimator’s files, taken from 
one of the numerous commercial charts, or fur- 
nished by a friendly salesman. Not-so-common 
equipment is roughly designed and sent out for a 
quotation. All too frequently, a piece of equipment 
crops up where further research is necessary for 
even a rough design; the estimator then makes an 
educated guess. The installation cost of the equipment 
is arrived at by taking a percentage of the esti- 
mated material cost. The percentage is low for the 
expensive equipment and vice versa. 

Process piping is estimated as a percentage of 
the installed equipment cost. The percentage varies 
from 28 to 52 percent. This method is simple and 
avoids long laborious take-off and unit pricing. It 
must not be construed, however, that no problem 
exists. The estimator must use good judgment after 
studying the materials and methods of jobs for 
which costs are available. 

Electric power is estimated at so much per kva 
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($40 to $90) or horsepower; process ventilation is 
estimated at so much per cfm (22¢ to 32¢ and 
special). 

Instrumentation is estimated as a percentage (7 
to 10 percent, and becoming higher) of the in- 
stalled equipment cost. Process instruments are 
relatively costly and instrumentation installations 
are quite variable. 

The process part of the initial construction cost 
has been considered first here for the sake of clarity 
and to emphasize the importance of the process. In 
practice, both the process and building work are 
estimated concurrently by specialists in their re- 
spective fields. 

The building work covers all buildings, facilities, 
utilities, and services necessary—or desirable—for 
the process to function, and for the convenience and 
comfort of the operating force. It includes all archi- 
tectural and structural features, building plumb- 
ing, building electrical work, building heating and 
ventilation, building equipment, and office furni- 
ture and equipment. Clear differentiation should be 
made between items that are properly items of 
building cost as opposed to those that are process 
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costs. Otherwise the finished preliminary estimate 
may show the building work disproportionately 
high and indicate that the project is ill conceived. 

The extent of the building work is quite variable, 
but certain basic components must always be con- 
sidered. These include the main process buildings, 
auxiliary process buildings, electrical distribution 
system, sanitary water system, sanitary sewers, 
railroads, roads, walks, and fences. Before the 
building work is priced, it is necessary that layouts 
of the process features be made, however rough, 
both on a proposed plot plan and within the plant 
buildings. 


Cubages and Areas 


Building cubages and squares as well as distances 
and areas of outside facilities are obtained from the 
rough layouts. At this time, added facilities such 
as gate house, cafeteria, and infirmary are decided 
upon and sized. Materials of construction, interior 
finishes, and special features — such as air condi- 
tioning or special lighting—are determined from 
the climate, type of plant, and from the needs of the 
process and the personnel. 

Sizes, materials, and specialties having been es- 
tablished, the building work is ready for pricing. A 
factory-type building, administrative building, gate 
house, or other buildings common to the trade are 
priced on a square foot or cubic foot basis. The 
units are actual costs of similar buildings taken 
from the estimating files. Laboratories, cafeterias, 
and infirmaries are also priced in this manner after 
careful consideration of the kind of building and its 
function. Steam plants are priced at so much per 
thousand pounds of steam produced per hour. Oth- 
er structures such as open steel frames, pumping 
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THIS IS A PROPOSED PLOT PLAN. OFTEN, VERY LITTLE 
MORE DETAIL THAN THAT SHOWN IS AVAILABLE. 


stations, or waste disposal plants are given special 
treatment. 

Outside facilities are priced per lineal foot or 
square foot on a generous basis. Experience dictates 
that plant appurtenances have a tendency to ex- 
pand while being designed. Outside facilities are 
given less careful treatment than structures be- 
cause their total cost is most often less than the 
cost of one of the main process buildings. Occasion- 
ally, however, an individual item is one of the most 
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- Job XX—Chemical Piant 
SUMMARY OF PRELIMINARY COST ESTIMATE 


. Site Work 
. Building Construction 
. Overhead Cranes — Process 


co wn — 


. Process Equipment 
a) Blend System 
b) Make-up System 
c) Feed System 
d) Extract System 
5. Building Equipment 
6. Process Piping 
7. Auxiliary Process Piping 
8. Heating & Ventilation — Bldg. 
9. Process Ventilation 
10. Instrumentation 


11. Process Power 
12. Lighting — Bldg. 


13. Telephone & Signal Sys. — Bidg. 
14, Direct Cost 


15. Indirect Cost 
(100% of Labor) 


16. Construction Cost — Sub-Total 
17. Contingencies (10% Direct Cost) 


18. TOTAL — Construction Cost 








Material Labor Total 
$ 179,300 $ 160,700 $ 340,000 
574,100 527,700 1,101,800 
42,300 22,400 64,700 
370,100 43,500 413,600 
25,800 4,200 : 30,000 
20,900 3,700 24,600 
51,800 8,000 59,800 
$2,600 6,000 98,600 
481,100 326,100 809,200 
51,800 37,300 89,100 
427,300 405,700 833,000 
88,000 67,000 155,000 
885,100 613,500 1,498,600 
4,233,200 1,803,000 6,036,200 
18,200 32,700 50,900 
10,400 10,000 20,400 
$7,552,000 $4,073,500 $11,625,500 
4,073,500 

$15,699,000 

$ 1,162,500 

$16,861,500 


THIS IS A TYPICAL SUMMARY SHEET FOR A PRELIMINARY ESTIMATE. BUILDING AND PROCESS COSTS ARE SEPARATED. 
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Ultra-Violet Sroducts 


MANY IMPORTANT MINERALS CONTAIN PHOSPHORESCENT OR FLUORESCENT PIGMENTS. OIL AND 
MINING COMPANY PROSPECTORS USE ULTRA-VIOLET GENERATORS TO DETECT THESE MINERALS. 


Working With Ultra-Violet Light 


ULTRA-VIOLET energy, sometimes referred to as 

“black light,” is electromagnetic radiation in 
the frequency range between visible light and gamma 
radiations; it is generally classified into three types: 
long-wave, actinic, and short-wave. 

Because of its ability to tan or pigment human 
skin, radiation of the actinic type is most commonly 
referred to when the term “ultra-violet” is used; it 
has wave lengths of about 2500 to 3500 angstrom 
units. Short-wave ultra-violet, having wave lengths 
in the 1000- to 2500-angstrom range, will not pig- 
ment human skin, but it is capable of producing 
bactericidal reactions that are, among other things, 
of value in the medical profession. Long-wave ultra- 
violet has wave lengths in the 3500- to 4000-ang- 
strom range; it is perhaps the most practical mem- 
ber of its family for industry because it has no 
pigmenting or bactericidal effects. 

The carbon arc lamp is probably the first man- 
made generator of ultra-violet radiation. But since 
its output is scattered over the entire ultra-violet 
spectrum (like the ultra-violet output of the sun), 
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it produces too many unwanted or unnecessary rays 
to be of value for most industrial uses. 

In the “hot-quartz” generator, ultra-violet rays 
are produced by passing an electrical discharge 
through vaporized mercury. This is a_ practical 
method of producing rays with a specified wave 
length (or frequency), but it is relatively inefficient 
because it involves high current at high voltage. 

The most commonly-used ultra-violet generators 
at present are of the “cold-quartz” type. They are 
the same as hot-quartz generators except that their 
quartz discharge chambers contain ionizable gases 
such as argon to facilitate the transmission of cur- 
rent. This minimizes electrical requirements and 
enables the generators to operate at temperatures 
that rarely exceed 100 F. 


Industrial Testing 


For industrial test purposes, ultra-violet is most 
useful because of its ability to energize or activate 
fluorescent and phosphorescent materials. In the 
Zyglo process, for example, this characteristic makes 
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it possible to observe minute surface cracks and 
other flaws that could not normally be seen in me- 
tallic and nonmetallic products. The process involves 
these steps: 
© Immersing the products in an oil-base fluorescent 
penetrant 
© Superficially cleaning the products so that the 
penetrant will be retained only by surface flaws 
© Exposing the products to long-wave ultra-violet 
radiation. 

If flaws exist, the ultra-violet rays will cause any 
penetrant remaining in the flaws to glow so bright- 
ly that the defects can be clearly observed. 


Quite frequently, quantities of fluorescent or 
phosphorescent materials existing naturally in a 
product will permit the use of ultra-violet radia- 
tions for inspection purposes. For example, virtu- 
ally all important mineral deposits contain fluores- 
cent or phosphorescent materials that glow in the 
presence of “black light.” Engineers in the oil and 
mining industries now make extensive use of a 
portable generator to test soil specimens and ores. 

Fluorescent materials can be purposely incorpo- 
rated in some products to permit quick and accurate 
testing with ultra-violet radiations. One company 
now incorporates fluorescent pigments in fungicidal 
varnishes, which are essential to the protection of 
electronic components in tropical areas. Evidence 
of poor coverage can be readily observed simply by 


exposing the applied coatings to ultra-violet light. 

Two major rubber companies use fluorescent ad- 
ditives in liquid nylon when the nylon is applied to 
alternate layers of rubber in the manufacture of 
fuel cells. This makes it possible to detect possible 
sources of dispersion leaks. 

Since “invisible” smears of glue on raw wood 
surfaces can spoil the appearance of transparent fin- 
ish coatings, a number of furniture manufacturers 
now use fluorescent pigments in their adhesives. 
This enables workers to inspect bonded wood prod- 
ucts under ultra-violet rays and to remove unde- 
sirable smears before applying the finishing coat. 


Special Uses 


A large metal products manufacturer currently 
uses “invisible” fluorescent marking on all sub- 
contractors’ products that are rejected following 
batch tests. Later shipments from the subcontrac- 
tors are inspected with ultra-violet light to see if 
unscrupulous subcontractors are incorporating re- 
jects in subsequent orders of parts. 

A Texas leather processor now has invisible fluor- 
escent letters and numerals applied to the luggage 
his company makes so that he can determine which 
of his distributors is responsible if his products are 
eventually retailed at less than fair trade prices. 

There seems to be no end for industrial applica- 
tions of ultra-violet energy. = 
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Ultra-Violet Products 
SPECIAL GENERATORS HAVE BEEN DESIGNED TO PERMIT ULTRA-VIOLET TESTING IN LIGHTED ROOMS. 
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THE 


ROCK 


RIVER 
Station 


TOMORROW... 


TODAY / 


The Rock River Generating Station of the Wisconsin Power 


and Light Company. Consulting Engineers: Sargent and Lundy, 


Tomorrow’s requirements were very much in the 
minds of Wisconsin Power and Light Company 
officials and engineers when they started plan- 
ning the coal-handling system at their Rock 
River Station. They combined their own experi- 
ence with the skill of their consulting engineers, 
Sargent and Lundy...and the conveyor design 
“know how” of Chain Belt Company Engineers. 
The result—a coal-handling system modern as 
tomorrow, dependable, and trouble-free...one 
which will be easily speeded up to handle the 


Chicago. Present capacity: 60,000 k.w. 


doubled station capacity required for the future. 
It’s typical of the benefits to be gained when 
you add the specialized skills of Chain Belt Con- 
veying Engineersand top-quality Rex® Coal-Han- 
dling Equipment to your station-planning team. 
When you’re going to build a new coal-han- 
dling system or expand your present one, put the 
Chain Belt Conveying Experts to work for you. 
Just contact your nearest Chain Belt District 
Sales Office or write to Chain Belt Company, 
4797 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI Me, BELT COMPANY 


District Sales Offices in all Principal Cities 
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THERE IS A GROWING realization that a com- 

bination of income taxes and high living costs 
makes it increasingly difficult for the individual to 
provide adequately for his old age out of personal 
savings. This problem has been partly recognized 
by the rapid growth of employer-sponsored retire- 
ment programs and the increased coverage and 
benefits of Federal Social Security. 

However, while the years since the close of 
World War II have seen a phenomenal growth in 
the adoption of employer-sponsored retirement 
plans in the United States (figures released by the 
Treasury Department indicate a total of 26,464 
plans “qualified” for tax-exemption purposes by 
the Bureau of Internal Revenue through June 30, 
1954, as compared with about 8,000 “qualified” 
plans at the end of the War), very few consulting 
engineering firms are to be found among the com- 
panies boasting pension plans. In fact, it is doubtful 
whether an employee retirement program has been 
even seriously considered by the majority of con- 
sultants. This lack is emphasized as the trend con- 
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Looking Towards Retirement 


JACK ALAN JAMES 


Edwin Shields Hewitt and Associates 
Libertyville, Illinois 





Edwin Shields Hewitt and Associates are inde- 
pendent actuaries, analysts, and consultants 
in the field of employee benefits, deferred 


compensation, pension and retirement programs. 











tinues toward further expansion of pensions in all 
other fields of business enterprise. 

Why have consultants shied away from adopting 
pensions? Why have they failed to keep in step 
with the times in offering to their employees (or 
potential employees) the added incentive and com- 
pensation of an adequate retirement program? 

Ask a consultant and he is likely to say, “Ours 
is a young field. Our firm is young and so are our 
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COMPARISON OF BENEFITS 
SALARIED EMPLOYEES 
$600 Monthly Pay - Retirement at Age 65 
BB Non-Contrib. Pion Contrib. Plan Part Paid by Employee 


Mon Benefit 
$475 ; 


400 


300 











Years in Plan 15 





EMPLOYER, EMPLOYEE, OR BOTH, PAY PLAN COSTS. 


people. Retirement seems a long way off and we 
have more urgent matters to worry about.” 

Another may answer, “A pension plan represents 
a big commitment. Our earnings history isn’t long 
enough to tell us how much of a load we can afford 
to shoulder. Give us a little time.” 


Growing Need 


As many leaders in the field adopt retirement 
plans, other consulting firms will face a dilemma. 
They recognize that they, too, will need retirement 
plans to compete for and retain qualified personnel 
and to meet the growing social pressures on their 
companies to provide for their older employees. 

But, they may well ask, is it feasible for the 
small organization to adopt a program that may in- 
volve large cash outlays and commit the company 
to a fixed liability in future years? 

In the past few years, many new types of plans 
have been developed that take into consideration 
the problems of the smaller organization and pro- 
vide greater flexibility than was previously pos- 
sible. Whether these plans will fit the needs of 
a particular consulting organization will depend 
on its size, ownership status, financial condition, 
earnings record, age of employees, stability of em- 
ployment, and other factors. 

And, of course, the objectives of various em- 
ployers and groups of employees can differ widely. 
Nor are all plans intended to produce the same re- 
sult. For some, the primary concern is to effect 
changes in the form of compensation. This may pro- 
duce a program more attractive to employees 
through some type of deferred compensation, us- 
ually involving employment contracts, stock bonus, 
or stock option plan. More generally, the need will 
be to arrange for the orderly retirement of em- 
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TAXES AND INFLATION SQUEEZE DOLLAR EARNINGS. 


ployees whose productive capacities are lessened 
by age in their later years. 

There are several widely accepted programs de- 
signed to cover a larger group of employees than 
ordinarily covered by a deferred compensation plan. 
It must be kept in mind, however, that none of 
these plans, if they are to have a tax-exempt ruling 
by the U.S. Treasury, permit participation by the 
owners or partners in an unincorporated organiza- 
tion. The reason for this ruling is to prevent the 
owners of a firm from using the tax-exempt privi- 
lege as a loophole to escape paying taxes on their 
personal income or earnings. 


The Savings Plan 


The Savings Plan, sometimes called a “thrift” 
plan, usually involves the smallest cash outlay on 
the part of the employer. The purpose of this type 
of program is to assist the employee in his personal 
savings, with tax advantages for both employer and 
employee. Under this plan, an employee elects to 
contribute a percentage of his pay, approximately 
1 to5 percent, to the plan. Usually the company 
adds 25, 50, or 100 percent of the employee's 
contribution. If this plan is qualified under the 
Internal Revenue Code, the employer’s contribution 
is deductible when paid and not taxable to the 
employee until received. Each plan member has an 
“account” which is paid out in the event of his 
death, disability, termination of employment, or 
retirement. Provision for payment in the event of 
financial need can also be made. 

The savings plan offers an incentive to employees 
to save for future needs and involves a minimum 
company contribution. It has the definite disad- 
vantage of not providing adequate retirement bene- 
fits for employees retiring in the early years of 
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$600 Monthly Pay 
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FUNDS ACCUMULATE RAPIDLY IF STARTED EARLY. 


the plan, since it does not build up large accounts 
until it has been in operation for a period of years, 
nor does it provide for the retirement needs of 
those employees who do not participate. 

This type of plan relates company contribution 
(and, as a result, the benefits) to company earn- 
ings. If the plan is qualified by the U.S. Treas- 
ury as a tax-exempt employees’ trust, it must not 
discriminate in favor of higher compensated em- 
ployees or supervisory employees, and must contain 
a formula for company contributions that is mathe- 
matically determinable. Profit-Sharing plans offer 
a number of advantages: 

a. Employer contributions are tax deductible 
when made. 

b. The amounts allocated to individual accounts 
of participants are not taxable to them until they 
are received as benefits. 

c. Each employee has an account in the plan in 
his name, which tends to enhance its acceptance. 

d. Participants may be permitted to borrow from 
their accounts in the case of financial need or hard- 
ship, as long as appropriate provisions for repay- 
ment are made. 

e. Participants may be permitted to select invest- 
ments for their particular accounts. 

f. Withdrawals are permitted under certain con- 
ditions or provisions of the plan. 


Limited or Integrated 


The profit-sharing plan, as is also true in the 
case of a pension plan, can be limited to employees 
whose compensation exceeds a stipulated amount. It 
can also be integrated with other qualified or un- 
qualified deferred compensation plans. 

A profit-sharing plan builds a constantly increas- 
ing reserve for the employee to meet future em- 
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INTEGRATED PLANS GIVE SUBSTANTIAL BENEFITS. 





ergencies. It is also relatively flexible when com- 
pared to most other plans. 

The profit-sharing method, like the savings plan, 
fails to build up large accounts until it has been in 
operation for several years. This again works to the 
disadvantage of older employees nearing retirement 
age when the plan is established. 


The Pension Plan 


The funded pension, as opposed to profit sharing, 
provides one of the most effective methods of meet- 
ing the retirement problem of most companies and 
provides a great deal of flexibility in meeting its 
liabilities. The term “funded” refers to money set 
aside or invested to provide a future fixed guaran- 
teed income—it is the same principle as purchasing 
insurance. Present Treasury regulations allow con- 
siderable latitude in the annual contributions. It is 
possible to make large contributions in profitable 
years and minimum payments in lean years. This 
enables the company to build up a cushion in good 
profit years to carry over into other years. 

The qualified pension plan, funded through a trust 
or annuities, offers the following advantages: 

a. The company contributions are deductible at 
the time they are paid. 

b. The employee pays no income tax on benefits 
until he actually receives them. 

c. Earnings on the fund are tax-exempt. 

d. Money paid into the fund irrevocably belongs 
to the participants. 

e. A full pension can be provided to all employees 
even though some members may retire in the early 
years of the plan. 

It is also possible to establish an unfunded (i.e. 


no money is set aside but obligations are met from 
—Continued on page 80 
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JACKSON, TENN. HOSPITAL, CONSTRUCT- 
ED WITH AIR-ENTRAINED CONCRETE. 


Air-Entrained Concrete 
A Look at the Record 


HARRISON F. GONNERMAN 


Harrison F. Gonnerman, of Oak Park, Illinois, is a con- 
sulting engineer and research consultant. He is a graduate 
of the University of Illinois, receiving his BS in 1908, and 
his MS in 1913. He stayed at the University as an instructor 
and assistant professor of research until 1918, when he 
entered private practice in Los Angeles, California. He 
was Director of Research and Assistant to the Vice Presi- 
dent of the Portland Cement Association until 1952. 


Mr. Gonnerman is the author of numerous papers, bul- 
letins, and discussions on cement, concrete materials, and 
the testing of reinforced concrete. He was awarded the 
Wason Medal for noteworthy research by the American 
Concrete Institute in.both 1929 and 1944. He is also the 
recipient of the Sanford E. Thompson Award (1952) from 
the American Society for Testing Materials. 


Mr. Gonnerman is a member of many learned and scien- 
tific societies, including the American Association for the 
Advancement of Science, American Concrete Institute, 
and American Society of Civil Engineers. 


52 


Cp encluawe, 


AIR-ENTRAINED CONCRETE is concrete in 
which controlled amounts of air have been 
purposely introduced either by intergrinding suit- 
able amounts of certain air-entraining materials 
with the cement clinker or by adding these agents 
in suitable and controlled amounts during the mix- 
ing of the concrete. In contrast to the air in ordi- 
nary concrete, which occurs in relatively large and 
isolated bubbles in the amount of 1 or 1% percent 
by volume, the additional air (2-5 or 6 percent by 
volume) that is purposely introduced into air- 
entrained concrete occurs in the form of well- 
distributed, minute, disconnected bubbles which 
have significant effects on the properties of both 
the plastic and the hardened concrete. 
The air bubbles purposely introduced into air- 
entrained concrete are relatively stable like those 
formed by ordinary soap. They are produced by 
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the foaming of the air-entraining agent during agita- 
tion of the concrete in the process of mixing with 
water. Commercial air-entraining agents in current 
use are soluble soaps (or form soluble soaps) which 
foam readily during the mixing of the concrete. 
The many small and well-distributed bubbles pro- 
duced by the air-entraining agent act as a lubricant 
in the concrete and are more effective in this respect 
than are grains of sand of comparable size. 

Measurements indicate that most of the air voids 
in hardened air-entrained concrete vary in size 
from a few ten-thousandths to about two-thousandths 
of an inch. It has been calculated that as many as 
400 to 600 billion air bubbles are entrained in a cubic 
yard of concrete containing entrained air in the 
amount of 3-6 percent by volume. 

The air voids serve as reservoirs to accommodate 
expansion resulting from the freezing of water 
within the concrete. As freezing within the capil- 
laries progresses, the expansion pressure is relieved 
as the excess water is forced into the air voids 
where expansion can occur without disrupting the 
concrete. When thawing occurs the capillary forces 
and the air compressed in the voids force the water 
to move back into the capillaries. The air voids 
continue to function in this manner during repeated 
cycles of freezing and thawing. 


Air-Entraining Materials 


A number of satisfactory air-entraining materials 
are available for the production of air-entraining 
cements and air-entrained concrete. Materials that 
have been used for the purpose include the follow- 
ing general types: 

{ Natural wood resins 

{ Animal or vegetable fats and oils and their fatty 
acids, such as stearic and oleic acids 

{ Various wetting agents, such as the alkali salts 
of sulfated and sulfonated organic compounds 





{| Water-soluble soaps of resin acids and animal and 
vegetable fatty acids 
{| Miscellaneous materials such as the sodium salts 
of petroleum sulfonic acids 

In addition, hydrogen peroxide and aluminum 
powder have been used to entrain gas (oxygen or 
hydrogen) in concrete. 


Entraining Methods 


Introduction of the air-entraining materials into 
concrete is accomplished in two ways—by inter- 
grinding with the cement clinker; or by adding 
directly to the batch of concrete materials at the 
mixer, either in powdered or paste form or in a 
solution in water or other liquids. The amount of 
material required to entrain the desired amount of 
air in the usual paving and structural concrete 
mixes is small and ranges from about 0.01 to 0.05 
percent by weight of the cement. 

Air-entraining cement contains a fixed amount of 
air-entraining agent which determines the amount 
of air that will be entrained in the concrete. The 
air content can be varied somewhat by making ad- 
justments in one or more of the variables that 
influence air content, provided that such adjust- 
ments do not violate any of the provisions of the 
basic specifications. 

When air-entraining admixtures are added at the 
mixer, the air content of the concrete can be ad- 
justed, as conditions may require, during the prog- 
ress of the work. Continuous supervision is re- 
quired to insure that the desired amount of air 
is obtained at all times. 

Many engineers favor the use of the air-entrain- 
ing cements to eliminate the need for addition of a 
fifth ingredient at the mixer. Also the practical 
problems involved in adding such active materials 
as air-entraining materials on the job are avoided. 

The addition of materials such as tallow fat, oil, 





VIEW OF PORTION OF NEW YORK STATE THRUWAY CONSTRUCTED OF AIR-ENTRAINED CONCRETE. THIS CONCRETE 
IS MORE RESISTANT TO SCALING CAUSED BY APPLICATION OF SALT OR CALCIUM CHLORIDE TO REMOVE ICE. 
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and resin to mortars and concretes to increase their 
plasticity, placeability, and resistance to penetra- 
tion of water is not new. It appears to have been 
practiced for many centuries. It is reported that 
the Romans made use of hog’s lard, curdled milk, 
and ox blood in stucco mixtures. 

Dr. Bryan Higgins, in 1780, recounted his ex- 
periences with the use of skimmed milk, ox blood, 
linseed oil, olive oil, and powder of resin in sand- 
lime mortars. He also mentioned “oil cements.” 

The first serious attempt to evaluate the prop- 
erties and performance of concrete mixed with oil 
appears to have been that of Logan Waller Page, 
when he was Director of the Office of Public Roads. 
Results of Page’s tests were first published in 1911, 
although a paper briefly describing the work had 
been presented earlier. Page’s interest in oil-mixed 
concrete was aroused while experimenting to de- 
velop a nonabsorbent, resilient, and dustless road 
material capable of withstanding the severe shear- 
ing and raveling action of automobile traffic. He 
found that where a heavy mineral residual oil was 
mixed with portland cement paste, it entirely dis- 
appeared in the mixture and furthermore did not 
separate from the other ingredients after the ce- 
ment had become hard. Recognizing the possibilities 
of oil-cement mixtures for waterproofing purposes, 
he began extensive laboratory tests to determine 
the physical properties of concrete and mortar con- 
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SURFACES OF EXPERIMENTAL PAVING 
PROJECTS AFTER EXPOSURE TO SALT 
ACTION AND FREEZING AND THAWING. 


CLOSE-UPS AT LEFT SHOW SURFACES 
OF ROAD AFTER 12 YEARS. AIR-EN- 
TRAINED SAMPLE SHOWS LESS SCALING. 


BELOW, VIEWS OF EXPERIMENTAL ROAD 
IN CHICAGO. AIR-ENTRAINED PORTION 
IS IN GOOD SHAPE AFTER SEVEN YEARS. 
STANDARD MIX SCALED IN TWO YEARS. 


taining various quantities of oil admixtures. His 
specifications for oil to be used in oil-cement con- 
crete required among other things that the oil be a 
fluid petroleum product with no admixture of fatty 
or vegetable oils; also that a mixture of one part 
oil to two parts of 0.01 normal caustic soda show no 
emulsification when shaken. These requirements 
were intended to eliminate compounded products or 
certain straight petroleum residuals which readily 
emulsify with alkali, entrain air, and reduce the 
strength of mortar and concrete. ‘ 

Page reported that both laboratory and service 
tests definitely demonstrated the value of oil-mixed 
concrete in damp-proof and waterproof structures. 
He found that an admixture of oil in proper amount 
was not detrimental to tensile strength of mortar 
and that compressive strength of mortar and con- 
crete was not seriously reduced by the addition 
of oil to the concrete. 

Concrete mixed with oil required a longer time 
to set hard then-did plain concrete, but the increase 
in strength was nearly as rapid in the oil-mixed 
as in the plain concrete. Concrete and mortar con- 
taining oil admixtures absorbed almost no water 
and under low pressures were waterproof. Bond 
tests showed the advisability of using deformed bar 
reinforcement in oil-concrete mixtures. Page’s ex 
perience with oil-mixed concrete in pavements, i? 
roofs, and in tanks is reported in Bulletin 230, of 
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the United States Department of Agriculture. 

In a paper published in the Proceedings of the 
American Concrete Institute, in 1926, Prof. A. H. 
White and J. H. Bateman discussed the use of 
soaps as integral waterproofings for concrete. White 
and Bateman were interested in soaps of the in- 
soluble type that made concrete water-repellent 
and resistant to the penetration of water. They 
did not investigate the soaps of soda, potash, and 
ammonia, which are soluble in water and cause 
foaming in the mixer and entrainment of air in the 
hardened concrete. 


Finely Divided Soap 


White and Bateman found that the effect of soaps, 
added in small amounts in finely divided form as in- 
tegral waterproofing to cement mortar and con- 
crete, was to diminish the absorption of water by 
capillary action to a marked extent and to lessen 
the permeability to water under pressure. Compres- 
sive strength was not materially affected provided 
the waterproofed concrete was kept damp until it 
gained the requisite strength, and provided the soap 
was not one that caused foaming in the concrete 
mixer with consequent entrainment of air in the 
finished product. 

It is to ke noted that Page, and also White and 
Bateman, were interested only in those additions 
that would produce a concrete resistant to the pene- 
tration of water and at the same time have little 
or no effect on the strength. The entrainment of 
additional air in the concrete was deliberately 
avoided since it was known that this would reduce 
ty the strength. These investigators were not aware of 
the beneficial effects of purposeful air entrainment 
on the durability and other properties of concrete. 

Cements having water-repellent properties pro- 
duced by intergrinding beef tallow or other suitable 
materials with the clinker have been marketed for 
many years. Such cements have been used for their 
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TEST BOX MADE WITH AIR-ENTRAINED CONCRETE 
HAS BEEN EXPOSED IN TEST PLOT FOR 12 YEARS. 
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water-repellent and waterproofing qualities rather 
than for their resistance to severe weathering. They 
had not been used extensively in pavement concrete 
but about 1927, a “quick hardening” portland ce- 
ment of this type was manufactured for use in pave- 
ments and structures. A patent for this cement was 
issued on March 3, 1931. 

It is of interest that tests of 20 portland cements 
manuiactured in 1904, — so-called “old-fashioned” 
cements, showed that seven of the cements con- 
tained an amount of an air-entraining material 
which would in all probability have been sufficient 
to have produced air-entrained concrete. The air- 
entraining material was no doubt “crusher oil” that 
had leaked from the grinding mills during grinding 
of the clinker. Laboratory and field tests of con- 
cretes containing crusher oil have shown that in 
suitable amounts it is an effective air-entraining 
agent for cement. 


Scaling of Concrete Roads 


Surveys of concrete pavements made in the late 
twenties and early thirties in certain of the north- 
ern states disclosed the occurrence of scaling of 
the surface of the pavement as a result of the 
direct application of flake calcium chloride or 
rock salt to remove ice or the repeated use on 
icy pavements of abrasives such as sand or cinders 
that had been treated with either salt or calcium 
chloride. The extent and severity of the scaling 
depended upon the amount of chemicals used and 
the frequency of their application. Scaling gen- 
erally occurred only at those locations where heavy 
or frequent applications of the chemicals were made 
—at intersections, on grades or curves, and at other 
locations where good traction is required. 

About that time highway engineers became inter- 
ested in the problem, and in 1930, through an 
appropriate committee of the Highway Research 
Board, a study was begun to develop information 
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on the most effective and economical methods to 
use in dealing with the problem of icy road sur- 
faces, to determine the proper quantities of mate- 
rials or combination of materials to use, and to 
study the damaging effects of chemical thawing 
agents on concrete pavements. Tests were made of 
certain coatings applied to the surface of the hard- 
ened concrete to prevent or minimize scaling of the 
surface under such conditions. 


In May 1936, the Research Laboratory of the 
Portland Cement Association began studies in the 
laboratory on: 


(1) Methods of treating the surface of existing 
concrete pavements to prevent scaling caused by 
the application of chlorides during icy weather 


(2) The factors that reduce the tendency of con- 
crete surfaces to scale when subjected to solutions 
of calcium and sodium chloride 


The tests under (1) included studies of many 
different surface coatings and surface treatments 
applied to concrete slabs that were subjected to 
freezing and thawing and to wetting and drying 
tests of all types. 


Tests under (2) involved extensive laboratory 
and field studies. Studies were first made on the 
resistance of concrete to freezing and thawing in 
tap water and in a 10 percent calcium chloride solu- 
tion, and to surface scaling when sodium and cal- 
cium chlorides were used to remove ice frozen on 
the surface of the test specimens. Tests were made 
with different types of cement, cements ground 
with various grinding aids, and blends of portland 
and natural cement. Further studies were made to 
determine the effect of fineness of cement, grading 
of sand, water-cement ratio, curing of the concrete, 
admixtures, surface finishes, and placing methods. 
Later, tests were made with air-entrained concretes 
produced from air-entraining cements, with non- 
air-entraining cements to which air-entraining 
agents were added at the mixer, and with blends 
of air-entraining and non-air-entraining cements. 


Grinding Aids 


In the course of these laboratory studies an in- 
vestigation was made in November 1937, of 11 
different materials representative of most of the 
types available to the cement industry for use as so- 
called “grinding aids” in the grinding of cement 
clinker. Several of these materials permitted reduc- 
tions in the water content, reduced the bleediny, 
and markedly increased the resistance to freezing 
and thawing of concrete specimens made from the 
cements in which they were used. These benefi- 
cial effects appeared to have resulted from the in- 
creased amount of air entrained in the concrete by 
the cements ground with those grinding aids that 
entrapped air during mixing of the concrete. The 
favorable results obtained in this study led to more 
intensive laboratory tests of the possible benefits 
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to be obtained from the purposeful entrainment of 
air in concrete. The results of these various labora- 
tory studies laid the foundation for large-scale field 
tests of air-entrained concrete in numerous experi- 
mental highway projects constructed from 1935 to 
1942, in several of the northern states and in other 
types of structures erected in various locations in 
the United States. 


Experimental Roads 


New York State was the first state to experiment 
on a large scale with concrete pavements in an 
effort to solve the scaling problem. During 1935, 
1936, and 1937, New York State constructed 13 ex- 
perimental concrete pavements in 13 widely scat- 
tered counties throughout the State — for a total of 
846 miles. These projects were constructed with 
special, non-air-entraining, commercial portland ce- 
ments of varied chemical composition, since the 
effect of cement composition on pavement perform- 
ance was the principal variable then under study. 
Blends consisting of five or six bags of these various 
portland cements mixed with one or two bags of 
two brands of natural cement manufactured in 
New York State, were also used in these experi- 
mental pavements. 


These projects revealed no relationship between 
surface scaling and composition of the cement, but 
they did show clearly that portland cement that 
inadvertently contained “crusher oil” reduced sur- 
face scaling as did many of the blends of portland 
and natural cement that contained tallow added 
during grinding of the natural cement. Laboratory 
tests disclosed that the beneficial effect of the crush- 
er oil and the tallow was due entirely to the addi- 
tional air entrapped in the concrete by these air- 
entraining agents. 


Later Experiments 


In order to extend and verify the laboratory and 
early field findings on the benefits of air-entrained 
concrete, other large-scale experimental highway 
projects were built with commercial air-entraining 
cements in which some of the air-entraining agents 
that had been investigated in the laboratory were 
purposely interground with the cement. These roads 
were built during the period 1938-1942 in Illinois, 
Indiana, Kentucky, Maine, Massachusetts, Michi- 
gan, Minnesota, New York, Ohio, Pennsylvania, 
Utah, and Wisconsin. The performance of all of 
these projects, so far as surface scaling and resis- 
tance to freezing and thawing is concerned, has 
been outstanding. Many thousands of miles of pave 
ment built with air-entrained concrete since 1940, 
have shown equally good performance. 


In 1954 thirty-two state highway departments 
were specifying air-entrained concrete for their 
concrete pavements, and eleven others specifi: d it 
under certain conditions. Many of these states 
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STARTLING 


NEW FACTS ON 
EXPANSION JOINT 
MAINTENANCE 


It may cost less than you 
think to service expansion joints. 
Look at these records from 
three typical users of Yarway 
Gun-Pakt Expansion Joints: 


YARWAY GUN-PAKT JOINTS 


Required addition of only 3 slugs (45 
cents) of packing in 5 years. Lubrica- 
tion only once every 6 months. Total 
labor time of only 2 manhours in 5 years. 


STATE UNIVERSITY* 


Only maintenance was lubrication and 
addition of 2 slugs (30 cents) of pack- 
ing per year. Total labor 14 manhour 
per joint per year. 


Mip-WEstT AIRFIELD* 


Lubrication only once every 2 months, 
with packing added as needed. Total 
labor time charged, 1 manhour per 
joint per year. 


“Bic TEN’”’ UNIVERSITY* 


*Names on request. 


To add packing to a 
Yarway Gun-Pakt joint, 
just insert a slug and 
twist a wrench; the joint 
is tight, the job done. 
There is no 

unpacking operation. 


CONVENTIONAL GLAND-PACKED JOINTS 


3h eS 


Same lubrication as Gun-Pakt, plus 
gland tightening, plus complete over- 
haul with shutdown for unpacking 
and repacking every 3 to 4 years. Time 
for overhaul—25 manhours per joint! 


Lubrication and gland tightening re- 
quired 8 manhours per joint per year— 
plus complete unpacking and overhaul 
every 2 to 3 years. Time required for 
overhaul—20 manhours per joint. 


General maintenance requires 6 man- 
hours per joint per year. Complete 
overhaul required every 2 to 3 years 
with unpacking and repacking—24 
manhours per joint. 
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single-end, welding 
Gun-Pakt joint for pressures to 300 psi, 


Yarway type 


To get the full facts on 
Yarway Gun-Pakt Expansion 
Joints, and how they can save 
you maintenance money, write 
for Yarway Bulletin EJ-1913. 


heavier design for higher pressures. 
Single-end traverses up to 12 inches; 
double-end up to 24 inches. 





RNALL-WARING COMPANY 
b Mermaid Ave., Philadelphia 18, Pa. 


gun-pakt 
expansion joints 








Plant-location 
news 


Get facts on water 
... fast and free 


You should see the letters we get from plant-location special- 
ists who received water data from our Industrial Location 
Service. These people say they never got so much comprehen- 
sive, up-to-the-minute information so fast. Or information 
that was more helpful in choosing the right plant site for their 
clients. 

One reason we can supply just this kind of authoritative 
material is the way ILS specialists work. They collect and 
analyze facts from a variety of sources to meet the specific 
needs of people requesting information. 


Water, water everywhere... 


I remember one ILS water report prepared for an engineer 
assisting a large producer of industrial chemicals. It ran over 
25 pages with maps and diagrams and aerial photos—and 
covered just about everything. 

It pinpointed surface-water supplies of the correct quan- 
tity and temperature range. And a chemical analysis checked 
on quality. Not just total hardness and pH, but quantities of 
silica, iron, molybdenum, calcium, magnesium, and other ele- 
ments had been measured. Specific conductance had been 
determined, too. 

But in case surface water wasn’t enough for this chemical 
company, ILS went below ground in selected areas. They sur- 
veyed water-table records, logs and production capacity of 
local wells, and made the same chemical analysis as they did 
for surface supplies. 

All this detailed information was in the final report, along 
with a number of suggested locations having just the right 
water sources. And like all ILS reports, this one was prepared 
free of charge. 


Other free plant-site services 


Water won't be your only concern when you're checking on 
new plant locations for clients. But no matter what factors 
are involved, ILS can help. Reports are available on trans- 
portation, markets, raw materials, labor, buildings or sites, 
and local laws and regulations—for a variety of New York 
State locations. All these surveys are tailored to meet what- 
ever requirements you outline. And they're sent to you with- 
out cost or obligation in strictest confidence. 


Our booklet called “Industrial Location Services” shows 
how you can put this valuable plant-location data to work in 
preparing accurate, comprehensive reports. To get your free 
copy, plus a detailed physical map of the state, write me at 
the New York State Department of Commerce, Room 866, 
112 State Street, Albany 7, New York. 





specify its use in all bridges and highway structures, 
It is also specified for appropriate projects by vari- 
ous federal agencies. 


Specifications for Cements 


Specifications for air-entraining portland cements, 
that is, cements interground with small additions 
of foaming agents, were first issued by the Ameri- 
can Society for Testing Materials in 1942 (Serial Des- 
ignation C175). Current American Society for 
Testing Materials Specifications recognize three 
types of air-entraining portland cements,—Types 
IA, IIA, and IIIA. These correspond respectively 
to Types I, II, and III of ASTM Standard Specifica- 
tion C150, and are used where air-entrainment is 
desired in addition to the other properties of a 
particular type. The chemical requirements of the 
three types of air-entraining portland cements are 
the same as their corresponding types of non-air- 
entraining cements. Federal Specification SS-C- 
192a provides for air entrainment in each of the 
five types of portland cement covered by that 
specification. 


In addition to the specifications for air-entraining 
portland cement, the American Society for Testing 
Materials has issued tentative specifications for air- 
entraining natural cement (C10-52T) and for air- 
entraining portland blast-furnace slag cement 
(C205-53T) . 

Currently shipments of air-entraining cements 
amount to about 10 percent of the total U. S. ship- 
ments for all types of portland cement. 


Specifications for Concrete 


Specifications for air-entrained concrete have 
not as yet been issued by national specifying 
agencies. Bulletin No. 13-R of the Highway Re- 
search Board, entitled Current Road Problems, May 
1950, brings together the best practices prevailing 
throughout the country in the use of air-entrained 
concrete and the most widely accepted methods of 
test and control. 


A total air content of from 4-5 percent by volume 
gives satisfactory improvement in durability with- 
out serious loss in strength, particularly if advan- 
tage is taken of the greater workability of the air- 
entrained concrete to reduce the sand and water 
content of the mixture. Experience has shown that 
from 3-6 percent total air constitutes a reasonable 
working range for control purposes. A number of 
state highway departments have adopted these 
limits in their specifications for air-entrained con- 
crete for pavements and bridges. These same limits 
are usually acceptable for other types of construc- 
tion although for reinforced concrete structures 4 
somewhat higher upper limit than 6 percent has 
been permitted without detriment to the concrete. 
The 3-6 percent air limits are intended to apply to 
concrete in which the volume of mortar is approxi- 
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Firet All Now 
pipe insulation 
in 60 years! 


New G-B Snap*On Pipe Insulation is a one-piece 
molded pipe insulation of fine glass fibers for hot 
or cold piping. 


SUPERIOR THERMAL EFFICIENCY! 
“K’ factor is remarkably low — only .23 at 100 


| VAL 


mean. 12’ ofthis new material is the insulating 
equal of many I“ pipe insulations! 


UNUSUAL PHYSICAL PROPERTIES! 
G-B Snap*On is 4 ‘to 10 times lighter than other 
pipe insulations. It is virtually immune to damage 
—won't break or crumble when dry, won't get 
gummy or muddy when wet. It will not shrink, rot, 
ite) fe Me] aie [Lael 


SNAP TO APPLY! 


G-B Snap*On is flexible and resilient—snaps quickly 


around piping. The single seam is closed with staples, 
wire or bands. One man can easily handle light- 
weight 6’ sections. No dust, no coarse irritating fibers. 
G-B Snap*On cuts easily with any knife. It can be 
left “as is”, covered with canvas, painted or finished 
as desired. It is available with factory-applied vapor 
barrier facing for cold piping. 


LOW IN COST! 
G-B Snap*On Pipe Insulation, as a material, costs 
no more than conventional insulations for any given 
job. Its unusual characteristics make it far cheaper 
to store, handle, and apply; users report application 
Savings up to 50%! 


AVAILABLE IN SIZES 34’ TO 24’! 


G-B Snap*On comes in one-piece sections in a com- 
plete range of pipe sizes from 34” to 24”, and in wall 
thicknesses down to 1”. 


See Sweet's File (Architectural) 
or Write for Samples and Complete Information 


GUSTIN-BACON MANUFACTURING CO. 
212 W. 10th St., Kansas City, Mo. 


New York © Chicago © Philadelphia © San Francisco @ Los Angeles 
Houston @ Tulsa @ Dallas @ Detroit ¢ St. Louis 
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mately 0.5 to 0.6 of the volume of the concrete. 
Where the volume of the mortar is appreciably 
more or less than this, the percentage of air should 
be increased or decreased accordingly. 


Uses of Air-Entrained Concrete 


During the development of the use of air-en- 
trained concrete for pavements, experience and 
tests showed that such concrete has many desirable 
properties that make its use advantageous in other 
types of construction such as concrete buildings, 
bridges, dams, tanks, silos, masonry units, pipe, and 
other precast concrete members. 

Among the advantages of purposeful air-entrain- 
ment are: 

{ Greatly increased resistance to disintegration by 
frost action and to scaling caused by the direct ap- 
plication of salt and calcium chloride to remove 
snow and ice 

{| Increased workability and placeability 

{| Increased cohesiveness and reduced tendency to 
segregation and honeycombing 

{ Reduced amount of water for a given slump 
{Reduced passage of water through concrete 

{ Reduced bleeding, water gain, and sand streaking 
{Compensation for deficiencies in grading of sand 
{ Improved resistance to sulfate soils and waters 

{ Saving of time in handling, placing, and finishing 
{Greater uniformity in texture, color, and appear- 
ance of the concrete. 

The introduction of additional air into the con- 
crete tends to reduce the strength, bond, and abra- 
sion resistance of the richer mixes. However, bene- 
ficial effects all tend to produce a more homogeneous 
and durable concrete and better-appearing concrete 
structures. These advantages far outweigh any re- 
duction in compressive, flexural, or bond strength. 

The development of air-entraining cements and 
air-entrained concrete constitutes a very important 
milestone in cement and concrete technology. Its 
outstanding benefits have aided greatly in the pro- 
duction of better and more durable concrete struc- 
tures. However, it should not be regarded as a 
cure-all, and the care and precautions used with 
non-air-entrained concrete also should be used with 
air-entrained concrete. Only sound, durable and 
properly-graded aggregates should be used. The 
mix should be properly designed. Full advantage 
should be taken of the reduction in water-cement 
ratio that can be obtained with air-entrained con- 
crete. The air content of the concrete must be 
maintained within proper limits—it cannot be left 
to chance. Tests for air content preliminary to con- 
struction and routine tests for control purposes 
during construction should be required. Simple ap- 
paratus is available for the rapid and accurate de- 
termination of the air content of concrete during 
placing in the field. = = 
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LEFT, STATION KWTV’S TOWER DURING CONSTRUCTION: RIGHT, WORKMEN 
EASE FIRST SECTION OF WWJ-TV’S TOWER ONTO PEG WHICH IS FOCAL POINT. 


TV Tower Tops 
Empire State by 100 Feet 


To give increased range and 
coverage to TV station KWTV at 
Oklahoma City, Okla., Ideco Di- 
vision of Dresser-Stacey Co. de- 
signed and fabricated a 1420 ft 
tower (left) and topped it with 
two antennas, 70 ft and 73 ft, for 
a total height of 1572 ft—100 ft 
higher than the Empire State 
Building. 

The tower is triangular in sec- 
tion, 12 ft on a side, tapering at 
the base to rest on circular steel 
slabs supported by a huge porce- 
lain insulator made up of 21 oil- 
filled porcelain tubes, each four 
inches in diameter and forming a 
unit capable of withstanding a 
crushing load of 5600 tons. 

The 675 tons of steel making 
up the detail elements were shop 
welded and shipped to the site 
for field erection by bolting. 

Ideco estimates it used close to 
11,000 lbs of Lincoln Electric 
Company’s new iron powder elec- 
trode, Jetweld, in manually weld- 


62 


ing flanges, platforms, and wing 
plates to the leg sections. Some 
of the heavier flanges required as 
much as 40 lbs of electrode and 
40 to 50 passes inside the bore 
and out. 

Two legs and the bracing of 
each section, most of them 30 ft 
long, were bolted together on 
the ground and then hoisted into 
position by an electric gin pole— 
a 10 ft all-welded boom fitted 
with an electric winch inside its 
latticed structure. Once the two 
legs were in place and the flanges 
bolted, the remaining leg was 
hoisted and the bracing bolted to 
its wing plates. In all, there were 
52 individual tower sections. 

Not quite so high, but still the 
highest man-made structure in 
Michigan, is the tower for De- 
troit’s station WWJ-TV designed 
by Blaw-Knox Co. Unusual fea- 
ture of the 1063% ft tower (in- 
cluding antenna) is the electric 
manlift incorporated in the tower 
itself. Lift control is accomplished 
by means of low frequency induc- 
tive carrier signals thus eliminat- 





Briefs of current interest to the consulting profession 
plus notes on new equipment in the field of engineering 


ing the usual two-wire electric 
control circuit and related equip- 
ment. The system was engineered 
and manufactured by Union 
Switch & Signal Div. of Westing- 
house Air Brake Co. 

While the tower for KWTV at 
Oklahoma City tapers to rest on 
steel slabs supported by a porce- 
lain insulator, this tower’s focal 
point (for 300 tons pressure) is 
the three inch diameter steel peg 
welded to a five inch steel base 
plate. The composite insulator 
(for the 1572 ft tower) and the 
base plate (for the 10634 ft tow- 
er) rest on foundations of con- 
crete and reinforcing steel. 


Nuclear Development 
Committee Organized 


Under sponsorship of Engineers 
Joint Council, a General Commit- 
tee on Nuclear Engineering and 
Science has been created to “meet 
the pressing problems of nuclear 
engineering and the related 
sciences.” 

EJC, made up of engineering 
societies with a total membership 
of 170,000, has been joined in the 
project by the American Chemi- 
cal Society, which has 70,000 
members. Dr. John R. Dunning, 
dean of engineering at Columbia 
University, is chairman of the 
committee and Dr. Donald L. 
Katz, of the University of Michi- 
gan, is secretary and program 
chairman. Organizations of physi- 
cists and others concerned with 
industrial nuclear development 
have been invited to participate. 

The committee is planning a Nu- 
clear Congress to be held July 11- 
16, 1955. However, if the United 
Nations designates a city in North 
America for its own nuclear con- 
ference in 1955, the Congress will 
not be held. 
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... perfect co-ordination of the fan 
operation is essential. In this large 
vane-controlled unit, high sensi- 
tivity is the key to both ease 
and dependability in manual or 
automatic control. It serves as 
a typical example of the wide 
scope of BAYLEY fan engineer- 
ing and construction skill... 
Facilities that can be effec- 
tively applied to your air 
handling problems. 


No. 807 Aeroplex Kiln Fan 
With Inlet Vane Control — 
125,000 CFM — 7” SP. 
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NEWS 


—Starts on page 62 


Prestressed Concrete Beams Form 
Structural Members and Decks 


Prestressed concrete construction besides its 
usual advantages of durable construction and re- 
duced maintenance costs has, for the type of bridge 
construction pictured, the added economic advan- 
tage of beams that form bridge decks as well as the 
structural members. 

In the picture, a crane swings one of 36 preten- 
sioned prestressed concrete beams into position on 


CRANE SWINGS ONE PRESTRESSED BEAM INTO POSITION. 


the first Chicago area prestressed concrete bridge, 
spanning a fork of the DuPage River. 


To form the beams, each 3 ft wide, 17 in. thick, 
and 30 ft long, % in. diameter special high strength 
strands, manufactured by American Steel and Wire 
Div. of U. S. Steel, are tensioned at 240,000 lb per 
sq in. within forms. The strands are then encased 
in poured concrete. 

The bridge, which was designed by O. B. Dold, 
superintendent of DuPage County Highway Dept., 
is being built by Advance Construction Co. with 
Midwest Pre-Stressed Concrete Co. beams. 


New Method Controls Conditioning 
of Concrete Test Cylinders in Field 


Winter and summer both pose problems in the 
curing of concrete test cylinders in the field. In 
warm weather high temperatures develop from heat 
of hydration; in cold weather proper curing is re- 
tarded by low temperatures. 

Under a new method developed by E. W. Zim- 
merman Co. of Chicago, test cylinders are placed 
in a ruggedly constructed metal curing can which 
is lined with a thick layer of Du Pont cellulose 
sponge. This inner liner permits the absorption of 
two to four quarts of water with a 60 percent 
retention after seven days. The bottom of the can 
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has a special gasket that insures a complete seal 
when the top is in place. . 

In hot weather, the sponge liner in the curing can 
is thoroughly saturated with water. Test cylinders 
are then placed in the bottom of the can, and cov- 
ered — the saturated condition of the cellulose 
sponge liner assuring adequate humidity for proper 
curing. During winter field operations, the liner is 
used in a dry condition, thus eliminating the retard- 
ing of proper curing due to low temperatures. 


Preeast Concrete Panels Used for 
Swimming Pool and Building 


Whether the construction project is a swimming 
pool or an industrial plant, one of the first considera- 
tions is cost in terms of time, materials, and labor. 


Precast concrete wall panels used in constructing 
Union Carbide & Carbon Corporation’s Ashtabula, 
Ohio plant were erected in less than half the time 
required for conventional walls by a nine-man crew 
using a mobile crane. 

The panels, manufactured by Marietta Concrete 
Corp., consist of two layers of wire reinforced con- 
crete around a filling of insulation material — in 
this case Fiberglas. Metal inserts cast into the panels 


APPROXIMATELY 4000 SQ FT PER DAY WERE CLOSED IN 
WITH PRECAST CONCRETE PANELS BY A NINE MAN CREW. 


permit bolting to the metal framework of the build- 
ing. Panels are tongue-and-groove design. After 
erection, horizontal seams are sealed with concrete. 

Inexpensive construction and flexibility of size 
have opened up another use for the precast panels 
— prefabricated swimming pools. Plans for such a 
pool were worked out by J. Robineau, president of 
American Pool Co., for the estate of Richard Harte, 
of Williamstown, W. Va. Professor George E. Large 
of Ohio State University supplied structural details. 

The pool was assembled in six prefabricated wall 
sections, while the pool floor was laid in place at the 
site. Each end piece was a solid section, 5 x 20 ft and 
five inches thick. The two sections on each side 
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1. 
Design and 
Cost Factors 


This book compares 
Q-Floor with other 





Write for these free data books from 


H. H. Robertson’s technical library 





4. 
Cantilevered Roofs 
and Canopies 







This is information on the 
use of long-span Q-Deck 
on modern buildings that 
call for covered walkways 


















> << types. Based upon a or overhanging roofs 
r. . typical multi-story for weather protection. 
1g building, the study is replete with charts and cost Loading conditions and 
a, analyses of all structural components. structural details shown. 
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5. 
te 2. Concrete Fill 
“ How to Fireproof on Q-Floor 
, Q-Floor and 
In This booklet gives rec- 


ls Structural Steel 


This is a description 
of fireproofing methods 
when Q-Floor is used 
with structural steel 
framing. It contains detailed drawings, typical 
code requirements and fire resistive ratings. 
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ommended practices for 
concrete fill over Q-Floor. 
You'll find specifications 
for formulation, place- 
ment and curing, plus 
treatises on the nature 
and reactions of concrete. 













3. 

An Analysis of 
Industrial Roof 
Construction 


All the better-known 
roof types (flat, moni- 
tor, bow-string, dou- 
ble-pitch, high-low 
bay,saw tooth) are compared on the basis of weight 
of structural steel, volume, roofing, sash area, flash- 
' ing, ventilation and daylighting. 








for modern buildings 
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6. 
Acoustical Data 
on Q-Deck 


Though the fluted under- 
surface of Q-Deck pro- 
vides some acoustical 
value, demand for more 
has led Robertson engi- 
neers to devise a new low- 
cost treatment. Test data 
and details are included. 
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Precast Concrete Panels 
—Starts on page 64 





joined at an L-type concrete bracket midway of the 
side. Rubber hose material was used to insure water- 
tight joints. 

Pool walls were in place in nine hours, including 
erecting, bolting, lining up sections, grouting, and 
calking. Total cost for construction, filtration equip- 
ment, diving boards, and walkways was only $4500. 


Industry Increases Efforts 
to Combat Air Pollution 


Air pollution has become a serious community 
problem. According to testimony by the Honorable 
Oveta Culp Hobby, Secretary of Health, Education, 
and Welfare before the Senate Appropriations Com- 
mittee in April of this year, the nation faces an 
increase in pollution directly proportioned to proj- 
ected increase in manufacturing. 

The manufacturing Chemists’ Association, Inc. 
has taken issue with this statement by pointing out 
the research being sponsored by the chemical in- 
dustries. MCA estimates that over-all annual ex- 
penditures of the industry for pollution control (air 
and water) are about $40 million. 

Research Corp., which markets Cottrell electro- 
static precipitators, has released figures showing the 


PENNSYLVANIA POWER & LIGHT RECENTLY ADDED 
TWO COTTRELL PRECIPITATORS AT MARTIN’S CREEK. 


strong upward swing toward use of their precipita- 
tors to combat air pollution in the power, iron, and 
steel industries. The figures represent cfm gas 
cleaning capacity added during each period, and 
are not the accumulated total. 
1944-1948 


12,933,000 


1949-1953 
39,532,500 





Power 

Steel & non-ferrous 
metallurgical 2,338,856 6,477,000 
Total gas cleaning capacity of Cottrell units in 

use is approaching 17 million cfm, and of this total 
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over 43 has been added in the last five years. Blasi 
furnace installations account for more than half the 
total gas cleaning capacity. 

Another type of equipment for fighting air pollu- 
tion has been installed by the V. D. Anderson Co. 
at a pigment manufacturing plant in St. Louis, Mo. 
Here, a serious nuisance and fire hazard existed be- 
cause air vented from the plant by five vacuum 
pumps contained large quantities of entrained oil. 
An Hi-eF Line Type Purifier was installed on the 
manifold from each pump. Discharge lines from the 
purifiers were then tied into a single outlet header. 
This installation has paid for itself in six months by 
reducing maintanance on buildings near by. 

Effluent air and gas cleaning equipment has also 
been announced as a new project for a national 
committee working under procedures of the Ameri- 
can. Standards Association. The committee, made 
up of representatives from national organizations 
concerned with air pollution, will work out stand- 
ards of performance for such equipment. The 
American Society of Heating and Ventilating En- 
gineers and the American Society of Mechanical 
Engineers have been approved as possible sponsors 
for the project. 


Landing Strip Constructed 
of Fly Ash Paving Material 


You don’t have to be in Rome to “. . . do as the 
Romans do.” Some 2000 years ago Romans used 
voleanic ash in making their highways and aque- 
ducts—some of these are still in use. 

Today, construction is well underway on a 3000 
ft landing strip at Wings Field, Pa. using a paving 
composition of fly ash (similar in makeup to vol- 
canic ash) and lime. The new product, marketed 
under the name Poz-O-Pac, was developed by 
G. & W. H. Corson, Inc., lime manufacturers, with 
the cooperation of Philadelphia Electric Co. and 
John Bright Associates, Inc., consultants for avia- 
tion applications of the product. 

Installation and materials for the runway are ex- 
pected to cost 35 percent less than conventional pav- 
ing with the added advantage of being freeze and 
thaw resistant and free-draining. 

The fly ash, lime, and water are mixed on loca- 
tion and turned into the soil to a depth of about 
ten inches. Heavy rollers are then used to compact 
the ground. The materials take several weeks to 
combine chemically and harden but will bear heavy 
loads immediately. 

Another form of Poz-O-Pac, a heat-resistant top- 
course paving, using boiler slag instead of earth, 
was used in making a high-temperature resisting 
jet acceleration apron at Lambert Field, Mo. This 
material, in controlled laboratory tests, has with- 
stood 3000 F. 

Research on new uses for fly ash in paving and 
construction now being conducted at the Corson 
laboratories is expected to signal a new era in 
road, driveway, and paved-surface construction, 2#c- 
cording to Dr. L. J. Minnick, chief chemist. “ “ 
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DETERIORATED 
OIL. 


PAPER CABLE 


. CLARIFIED 
OIL 


EXPERIMENT in adsorption: add tapes made with colloidal carbon to deteriorated oil; stir. Note that Carbon Black 
adsorbs impurities. Clear oil results. In Type CB Cable these carbon-black tapes purify oi] by the same process. 


‘Black Magic’ makes this cable last longer 


Heat and electrical stress . heat 
and electrical stress . . . keep it up 
long enough and insulating oil in ordi- 
nary paper cable breaks down. The 
cable may have to be replaced. 
\NACONDA Type CB* (Carbon 
Black) Power Cable is different. Spe- 
cii! carbon-black tapes continually 
purity and stabilize the insulating oil 
keep oxidation products outside 
the dielectric field. They stop ioniza- 
tion discharges. “Black magic” insures 
adcled life for this superior cable. 
For greatly extended sheath life of 


ANACONDA Type CB Cable, specify 
ANACONDA F-3** alloy. This superior 
alloy-lead sheath won’t age-harden . . . 
resists slow-bending fatigue, creep, 
burst and abrasion. Cable joint sleeves 
also are available in this same alloy. 
They all offer higher tensile strength, 
a 50% higher bursting strength than 
copper-lead, lower creep rate and 
similar increased resistance to bend- 
ing fatigue and vibration. 

Ask your Anaconda Representative 
to show you how this outstanding cable 
can help give your distribution system 


maximum service life and economy. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. sss 


*CB — Carbon Black (U. S. Patents 2,102,129, 
2,405,853) Reg. U. S. Pat. Off. 

**F.3—Arsenic-Lead Alloy (U. S. Patents 2,300,788, 
2,375,755, 2,504,600 and 2,570,501) Reg. U. S. 
Pat. Off. 


AnaconnA 


Service and overhead distribution cables, bare 

and weatherproof, including ACSR « signal, con- 

trol and communication cable « portable cords and 

cables « network cables « airport and series lighting 

cables «mine cables «magnet wire e copper, alu- 

minum and copperweld conductors e wire and 
cable accessories. 
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STEMS AND STUFFING BOXES 


_— ane agi 
EXPANSION 

PORT PARTS wig 

REPLACED ‘ 


WITHOUT 
REMOVING GAUGE 
FROM BOILER 


PIECES OF MICA 
AND GLASS 


P 


> 


/, ntl 
: SK 


wn an @ wi 


Wa 


j 


>) 4 


PLONE LOL 


Si 


W 
ott NE 
— ow BOILERS 


wr 
rf 
Li 


fx \ 
‘a 
(ES 
' ox be ~~ 
a 


—_ 
So 
2 
os 
a2 
o & 
° 
o 
~ 
“ 
= 


WELDED CONSTRUCTION ASSURES 
PERMANENT TIGHTNESS 


“MULTI-PORT” Advantages: 


(1) “Bi-Color” principle shows steam 
red and water green 


(2) Small round ports instead of long 
glass strips 

(3) “Hi-Lite” Illuminator for improved 
visibility 


(4) Simplified high-pressure construction 
(5) Maximum thermal stability for rapid 


starting 

(6) Easy, inexpensive maintenance ... 
in place 

(7) Direct reading . . . basic reference 
gauge 


The “Multi-Port” gauge has been de- 
veloped over a four-yeor period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional information, write 
for new Bulletin 1174 . . . use the 
coupon below. 
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DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 
Diamond Specialty Limited— Windsor, Ont. 
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IN ENGINEERING 


*% Dr. Raymond C. Johnson, as an 
associate on the technical staff of the 
Lummus Co., will have as his pri- 
mary responsibility the develop- 
ment, coordination, and supervision 
of all activities involving work in the 
company’s laboratories. 


%* Kenneth Brunner is appointed 
chief construction engineer for the 
association of J. S. Hammel and A. 
A. Dorman, Los Angeles. Brunner 
was formerly a design engineer with 
Koebig and Koebig, of Los Angeles. 


* Walter L. Cisler, president of the 
Detroit Edison Co., is this year’s re- 
cipient of the American Society of 
Mechanical Engineers’ George 
Westinghouse Gold Medal Award 
for service in the power field of me- 
chanical engineering. 


* Sam Tour, president of Sam 
Tour & Co., Inc., has been awarded 
an award of merit by the American 
Society for Testing Materials “for 
long and fruitful service to the 
Society .. .” 


* Dr. William R. Hainsworth is ap- 
pointed vice-president in charge of 
the Research Division of The Fluor 
Corp., Ltd. Lee Van Horn, formerly 
vice president in charge of Research 
& Development, has assumed duties 
of vice president in charge of Proc- 
ess & Development. 


* George H. Elliott, senior part- 
ner of George H. Elliott & Co., of 
New York, is elected chairman of 
the board of the Research and De- 
velopment Corporation of America. 
Orlo A. Ewing, recently manager of 
manufacturing at Corry-Jamestown, 
is elected president of R&DCA. 


* Walter A. Shewart, research 
statistician with Bell Laboratories 
of New Jersey, receives the Holley 
Medal from the American Society 
of Mechanical Engineers. The cita- 
tion accompanying the Medal hon- 
ors him for “leading his colleagues 
in the applications of latent but 
potent methods of statistics to the 
problems . . . of manufacturing and 
industrial research.” 


%* Daniel, Mann, Johnson & Men- 
denhall, architectural and engineer- 
ing firm of Los Angeles, have been 
retained by Kaiser Aluminum & 
Chemical Corp. to conduct a na- 
tion-wide survey to study and eval- 
uate present and potential uses of 
aluminum in school construction. 


* Byron Jackson Co. takes another 
step in the expansion of its Elec- 
tronic Division with acquisition of 
the Rollin Co. of Pasadena, Calif. 
Paul C. Holmes, formerly president 
of Rollin, is named general manager 
of the BJ Electronic Division and 
will head the expanded activity. 


*% Edwin B. Powell, consulting en- 
gineer with Stone & Webster Engi- 
neering Corp., will receive the 
American Society of Mechanical 
Engineers Medal, at the annual 
meeting in New York, for distin- 
guished service in the field of steam 
power generation. 





THIS DESIGN TOOK FIRST PRIZE 


% For this design, symbolizing a 
nuclear energy cycle of the present 
superimposed on a Carnot thermo- 
dynamic cycle of the past, and their 
effect on the world in which we 
live, Andrew T. Lemmens, design 
engineer with the Gleason Works, 
Rochester, N. Y., received first p:ize 
in the contest to find a suit«ble 
symbol and motto for the 75th an- 
niversary celebration in 1955. of 
ASME. 
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When Thomas A. Edison first put B&W 
Boilers to work in the Pearl Street Station, he 
launched a new industry of electric power 
which made possible an era of tremendous 
growth. Electricity — cheap, available, abun- 
dant—is the bedrock of America’s strength. 
And certainly, this great pioneer envisioned 
all the wonders still to come, in the soft glow 
of his first practical lamp. 
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GET CLEAN STEAM 
BY DE-IONIZATION 


No matter how hard or how full 
of dissolved solids the water may 
be, you can make clean steam of it 
if you treat it right. Sellers of 
steam and users of process steam 
will particularly appreciate the 
importance of such an opportunity. 


REMOVE ALL DISSOLVED 
SOLIDS, including SILICA 


By ‘‘treat’”” we mean that you put 
the raw water through cation and 
anion exchangers — which will 
completely remove all the un- 
desirable components, and pro- 
duce a water with chemical purity 
equivalent to that obtained by 
distillation. This is accomplished 
in closed tanks connected directly 
into the high-pressure supply lines. 


REDUCE COST OF 
BOILER OPERATION 


The superior water you obtain in 
this way is LOW COST WATER 
that will reduce your operating 
expenses in many easily recogniz- 
able ways. For details of the 
possibilities, write us — we have 
been making practical and successful 
ionX change installations ever since 
the necessary resins were first avail- 


able. 












ILLINOIS WATER TREATMENT CO. 
cal 

ionXchange 
833 CEDAR ST. 


ROCKFORD, 
ILLINOIS 









NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, N.Y. 
CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 











MEN 


—Starts on page 68 


*% LeRoy Crandall, Frederick 
Barnes, Leopold Hirschfeldt, and 
Russell C. Weber have formed the 
firm of LeRoy Crandall & Asso- 
ciates for the practice of consulting 
foundation engineering. Offices are 
located at 1614 Beverly Boulevard, 
Los Angeles 26, Calif. 


* John P. Baird Jones is appointed 
to the staff of Foster D. Snell, Inc. 
as technical representative for the 
company in British Columbia. Of- 
fices are at 627 Vancouver Block, 
Vancouver, British Columbia. 


* Harry L. Shirk, who has spent 
most of the past 17 years with Gibbs 
& Hill, Inc., is appointed manager of 
the Indianapolis office, succeeding 
the late James J. Sloyan who died 
last March. 


*% Sol Pincus, Consulting Sanitary 
Engineer, formerly of the World 
Health Organization, is taking part 
in the International Congress on the 
Underdeveloped Areas of Italy, to 
be held in Milan, October 10 to 16. 
His paper will be “The Problems of 
Sanitation and Engineering in the 
Underdeveloped Areas of Italy.” 


* Mellon-Stuart Co., Pittsburgh 
contracting engineering firm, an- 
nounces election of H. A. Saurbrey 
to the newly-created position of ex- 
ecutive vice president. 


* Kaiser Engineers Division of 
Henry J. Kaiser Co. announces ap- 
pointment of Sam Ruvkun and J. E. 
Hughes as assistants to vice presi- 
dent. Both men are civil engineers. 


* The Rust Engineering Co. of 
Pittsburgh has been awarded the 
contract by the city of Erie, Pa. to 
convert the city’s sewage treatment 


TOUR U.S. PLANTS 


Five Japanese en- 
gineers of Kansai 
Electric Power Co., 
Inc. visit pipe fab- 
rication shops of 
Dravo Corp. L. to 
R. are Kengo 
Emori, Setsuo Fuji- 
moto, Yoshihisa 
Uchida, C. M. 
Cooke (Dravo), 
Shigeo Okano, 
Isamu Yamasaki, 
i oe + 
(Dravo), ‘ , 
Kerchner (Gilbert 
Associates), and D. 
Fletcher 
(Dravo). Tour is 
under supervision of 
Gilbert Associates, 
Inc., Reading, Pa. 


plant to a modified aeration type 
treatment plant with a normal ca- 
pacity of 45 mil gal per 24-hr day. 
The project also includes construc- 
tion of a small ejector station with 
a capacity of 100 gal per min, and 
should be completed in 1956. 





* At Stone & Webster Engineering 
Corp., Edward E. Bigelow is ap- 
pointed assistant engineering man- 
ager. Since 1941 Bigelow has been 
structural engineer on many S & W 
projects throughout the country. 

In the Electrical Division, Leslie 
O. Waite is appointed chief electri- 
cal engineer succeeding Raymond 
R. Wisner, who is appointed con- 
sulting engineer. 

Thomas A. Fearnside becomes 
chief mechanical engineer to head 
the Mechanical Division succeeding 
Burton C. Mallory, who is named 
consulting engineer. 





BIGELOW BAKER 


% Colonel Philip I. Baker, recently 
retired from Army service, is the 
new head of the Structural Division 
of Carroll E. Bradberry and Asso- 
ciates, consulting engineers, of Los 
Altos, Calif. 


* Frederick R. Harris, Inc. an- 
nounces promotion of Eugene H. 
Harlow, P. E. from vice president to 
executive vice president. C. J. 
Murphy, P. E. is elected vice presi- 
dent, and H. B. Sanford, P. E., vice 
president, will also serve as treas- 
urer of the company. 
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RECREATION 


YOUR NEW PLANT WILL GROW IN THE E RIE AREA 


| 


New Plant of Harvell Manufacturing Corporation, 
a : . Hubbard, Ohio, Manufacturers of Decorated Housewares 


er 


PRAWNS P!O 
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Here’s the middle-sized town —right site for your plant! 


@ Where are the new plants going? 
Figures show that the middle-sized 
town is getting the major share 
because of its opportunities for better 
living for all personnel. 


These pictures from middle-sized 
towns in the Erie Area, give you some 
idea of their better life. Their social 
and recreational facilities make for 
better human relations—an intangible 


Erie Railroad 


SERVING THE HEART OF INDUSTRIAL AMERICA 


that finds its way into the company’s 
balance sheet. 


Then, of course, industry has room to 
grow in these middle-sized towns in 
the Erie Area that fit in with the 
Government’s Dispersal Program. 


The Erie Area is in the heart of the 
nation’s largest single market. One- 
third of America’s people live, work 
and buy here. Raw materials, produc- 
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tion and markets are close together. 


Industry is served by the dependable 
Erie Railroad which offers unsur- 
passed service between New York and 
Chicago and nationwide by connect- 
ing railways and connects direct with 
New York Harbor for export business. 


Our experienced personnel will be 
glad to discuss desirable locations with 
you—in strict confidence, of course. 


For more detailed infor: 
mation, send inthe 
coupon below. Your re- 
quest will be handled in 
strict confidence—and 
without obligation. 


D. M. Lynn, Assistant Vice President 
Industrial Development—Room 24-E, Erie Railroad 
Midland Building, Cleveland 15, Ohio 


Dear Sir: We are interested. Please send us your Specification 
-—{ Card on which we can list our needs. 





Title 


Company iitcan ican 








Address 





City 





Zone ___ State 
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BOOKLETS 


Personal copies of booklets can be obtained by writing directly to the manufacturers 





“ENGINEERED TIMBER IN THE LIGHT 
CONSTRUCTION FIELD,” by Ralph H. 
Gloss, engineer on the staff of Tim- 
ber Engineering Co., is an account 
of how engineering principles have 
been applied to construction of 
homes, schools, recreation build- 
ings, and other similar buildings. 
Timber Engineering Co., Dept. CE, 
1319 18th St., N.W., Wash. 6, D.C. 


prevent any water hammer prob- 
lem before the building is erected. 


Ir You Use EquipMENT For Han- 
DLING COAL, ore, or other bulk ma- 
terials you need this 32-page 
illustrated booklet. It discusses me- 
Water HamMmer—This_ engineer- chanical, electrical, and structural 
ing data book covers the complete 
subject of cure and prevention of 
water hammer at the design level. 


with photographs of typical instal- 
lations. Dravo Corp., 


A fold-out sizing procedure section 
enables any mechanical engineer 
to size the Shokstop required to 


Wade Mfg. Co., Dept. CE, Elgin, IIl. 


features of such equipment in detail, 


Dept. CE, 





WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 
fabricate your open steel flooring needs. For complete 
description of Gary Gratings, write for Catalog No. CE-104. 





FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery. 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO. 
4015 East Seventh Avenue e Gary, Indiana 








Crane and Bridge Dept., Neville 
Island, Pittsburgh 25, Pa. 


































FLANGE AND CoupPLING SELECTOR— 
This revised edition of the popular 
Flange and Coupling Selector is in 
the same easy-to-read slide rule 
form and provides all the informa- 
tion contained in the earlier selec- 
tor plus new and useful data. A 
convenient Pipe Standard Table is 
incorporated on the selector. 
Nooter Corp., Dept. CE, 1400 S. 
Second St., St. Louis 4, Mo. 


CoNcRETE STAVE STORAGE Bins are 
discussed in this 29-page technical 
brochure. It contains tables of cubic 
foot weights of flowable materials, 
capacities, description of wall con- 
struction, test data, and other rele- 
vant engineering data with many 
photographs and line drawings. The 
Neff & Fry Co., Dept. CE, 120 Elm 
St., Camden, Ohio. 


ENGINEERING HaNnpBook 4-8155- 
G1 is a convenient guide to the de- 
sign of standard and high capacity 
drives. The 76-page book includes 
new horsepower rating tables which 
permit design or re-design of V- 
belt drives at lower costs for speed 
ratings from 100 to 6000 ft per min. 
Selection, installation, and mainte- 
nance are also covered. B. F. Good- 
rich Co., Dept. CE, Akron, Ohio. 


THE QUESTION OF How Coo Linc 
Towers SAVE you money is an- 
swered fully in four-page booklet 
402-A on Flow-Cold Cooling Tow- 
ers. The five models illustrated and 
described have capacities from 3 
through 15 tons. Acme Industries, 
Inc., Dept. CE, Jackson, Mich. 




















“HELPFUL HINnTs ON HAnpD 
THREADING Stainless Steel Pipe and 
Tubing,” data card TDC-147 dis- 
cusses die stock, dies, speed, cutting 
oils, and the assembly of threaded 
joints. It is intended to assist pipe 
fitters working with hand tools on 
job sites or in provisional field 
shops away from machine threading 
facilities. The Tubular Products 
Div. of Babcock & Wilcox Co., Dept. 
CE, 161 E. 42nd St., New York, N.Y. 



















Tus InpEx of Honeywell litera- 
ture on instrumentation has been 
prepared for your convenience in 
obtaining data on any of the many 
products made by this company. To 
facilitate reference, the index is di- 
vided into sections according to the 
type of bulletin or product. Minne- 
apolis-Honeywell Regulator Co. 
Dept. CE, Industrial Div., Wayne 
and Windrim Aves., Phila. 44, Pa. 









“THe ALUMINUM ASSOCIATION'S 
Attoy DESIGNATION FOR WROUGHT 
ALuminuM,” four-pages, explains the 
new system of designations for 
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wrought aluminum and aluminum 
alloys effective October 1, 1954. Old 
and new numbers are compared in 
tabular form. The Aluminum Asso- 
ciation, Dept. CE, 420 Lexington 
Ave., New York 17, New York. 


Site Location—Designed to tell 
advantages of the Port of Tacoma, 
Washington Industrial Development 
District, 16-page booklet “Invita- 
tion to Industry” is edited for firms 
seeking industrial site locations in 
the Tacoma-Pierce county region. 
Included is a complete current re- 
view of shipping facilities of the 
Port of Tacoma itself. Port of Ta- 
coma, Dept. CE, P.O. Box 1612, 


Tacoma, Wash. 





“Toots OF AUTOMATION,” 12-page 
booklet A-1555, expresses the phi- 
losophy of combining applied engi- 
neering, creative thinking, and 
electric motor drives to provide 
the “know-how” for automation of 
single machines or continuous proc- 
esses. Photos and sketches help tell 
the automation story. Reliance 
Electric and Engineering Co., Dept. 
CE, 1076 Ivanhoe Rd., Cleveland 10. 


“BULK STorAGE TANKS,” 14-pages, 
points out the diversified uses for 
these tanks—in industry, air ports, 
public utilities, railroads, and small 
business organizations. Specifica- 
tions are given for horizontal, un- 
derground, and vertical tanks and 
photographs show applications and 
methods of installation. Graver Tank 
& Mfg. Co., Inc. 4809 Tod Ave., 
Dept. CE, East Chicago, Ind. 


_ “PRESSURE RECORDERS,” 23 page 
bulletin 6-10, fully explains this 
company’s line of pressure instru- 
ments designed for direct measure- 
ment, remote transmission, and 
automatic control. Application chart 
“How to Select the Measuring Ele- 
ment” shows wide choice of element 
materials available. The Foxboro 
Co., Dept. CE, Foxboro, Mass. 


* “Unitep States STEEL PRESENTS 
T-1,” 44-pages, introduces Carilloy 
['-1 steel—a new engineering mate- 
rial of superior strength, toughness, 
and weldability. Highly interesting 
to the design engineer, the booklet 
gives information on the perform- 
ance of this steel in pressure vessel 
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| Reliance 
EYE-HYE 


The Reliance Gauge Column Co. 


5902 Carnegie Ave., 
e' . & 
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EYE-HYE, the original remote reading gage, 
assures perfect measurement, dependability and 
clear reading of liquid levels — at a safe con- 
venient distance from boilers and other vessels. 


Models available cover every liquid level varia- 
tion requirement — every working pressure up to 
2500 psi. All models feature the distinctive illumi- 
nated green indicating fluid except a mercury type 
designed for storage tanks having 8 to 12 foot 
level variations. 

And all models (except the mercury type) can be 
equipped to actuate additional signals — lights or 
horns — which warn operators when dangerously 
low or high levels occur. 

Write for Bulletin CO and learn how EYE-HYE 
can increase the reading efficiency of all your 
liquid levels. 


Cleveland 3, Ohio 


Speyer sys 
{ 


Reliance EYE-HYE \ 
Remote Reading Gage ll 


Reads like a tubular glass gage 


All-hydrostatic «+ 
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factory. 


Mutual approved. 


furnished. 








“PACKAGED” 
STEAM BOILERS. 


Completely Equipped and Tested at 


Fully Automatic for Gas or Heavy Oil 
or Combination Oil and Gas. 


60 to 600 Horsepower. 
pressure. A.S.M.E. Code and Nat'l Board. 


High and Low 


Efficiency and Capacity guaranteed. 


Underwriter's Laboratory and Factory 


Detailed Specification Forms, Catalog, 
and other Engineering Data gladly 


JOHNSTON BROTHERS, INC. 


FERRYSBURG, MICHIGAN 
Established 1864 











BOOKLETS 


construction, industrial equipment, 
and many other uses. Robert C. 
Myers, Director of Market Develop- 
ment, Dept. CE, U. S. Steel Corp., 
Pittsburgh 30, Pa. 


Starts on page 72 


Morors—Twenty principal types 
of improved U. S. motors are il- 
lustrated in booklet 1878. This book- 
let will serve as a handy reference 
manual on applications of various 
types of motors and their special 
design features plus information on 
Lubriflush transverse bearing lubri- 
cation. U. S. Electrical Motors Inc., 
Dept. CE, Box 2058, Los Angeles 
54, Calif. 


“Hypro-LingE Pumps,” 1l-page 
bulletin B-1700, completely docu- 
ments and illustrates construction 
features of both a process type ver- 
tical can pump and a transfer type 
vertical can pump and points out 
where each may be advantageously 
and profitably applied for the han- 
dling of hydrocarbons, hot or cold 
water, mild acids, basic and salt 
solutions. Peerless Pump Div., Food 
Machinery and Chemicals Corp., 
Dept. CE, 301 W. Avenue 26, Los 
Angeles 31, Calif. 






























Wuire Printing MAcHINE — The 
low priced, one-step feed high pro- 
duction whiteprinting machine. 
known as the Challenger, is de- 
scribed in detail in six-page bulletin 
2514. Advanced design features for 
operator convenience and faster pro- 
duction are pictured. How the unit 
works, speed of return for different 
size copies, and an explanation of 
operation are included. The C. F 
Pease Co., Dept. CE, 2601 W. Irving 
Park Rd., Chicago 18, IIl. 


ASPHALT PAVEMENT COATING — A 
four-page bulletin B-23 graphically 
presents the many functional uses 
for Colfix Jet Seal, a solvent-resist- 
ant coating for asphalt pavements. 
It includes detailed performance 
data, specifications data, and com- 
plete instructions for applying to 
existing or new pavements. Ameri- 
can Bitumuls & Asphalt Co., Dept 
CE, 200 Bush St., San Francisco 4 


ENGINEERING MaNuaAL W-317-Bli 
discusses the medern day trend o! 
completely mechanizing and mod- 
ernizing sewage treatment plants 
How the Comminutor saves time and 
labor by automatically screening 
and cutting coarse solids in raw 
sewage is explained. Advantages. 
sectional elevations, construction 
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Call or write: 








INDIANAPOLIS 


INDIANA 


O€TRoiT 


LOOKING FOR INDUSTRIAL SITES? 


Let “‘Nick Plate’ send you our detailed and accurate 
“Along the Line” surveys covering natural and agri- 
cultural resources, utilities, 
nent data relating to each specific location. Just tell 
us the area or type of location you are interested in. 


labor and other perti- 
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DEVELOPMENT DEPT. 


1405 TERMINAL TOWER 
CLEVELAND 1, 
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Dry Ice Converters are A.S. 
sure vessels especially adap | 
full-sized 50-Ib. cakes of solid CO,. They 
may be located any place 


connected by pressure piping to th 
A variety of sizes are available for 


either vertical or horizontal installatio 


_ electricity, fuel or refrigeration n 
Write for folder and prices 





DRY ICE 
CONVERTER CORP. 


TULSA OKLAHOMA 






| for PURGING. eu 


DRY ICE CONVERTERS 





NO OPERATING Costs! 


M.E. code pres- 
ted for charging 


in a plant and 
e gas use 


n. No 
eeded. 







DRY ICE CONVERTER | 
CORPORATION i 
Dept. C., Box 1652, Tulsa, Okie 
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and maintenance are_ included. 
Worthington Corp., Adv. and Sales 
Promotion, Dept. CE, Harrison, N.J. 


DraFTING Room EQuUIPMENT— 
Thirty-two-page catalog 14 is di- 
vided into three sections for quick 
location of filing units, drafting 
tables, or accessories. All items are 
illustrated, and_ specifications are 
eoneise and simple. Hamilton Mfg. 
Co., Dept. CE, Two Rivers, Wis. 


‘RLM STANDARD SPECIFICATIONS 
ror INDUSTRIAL LIGHTING UNITS,” is 
the third revised addition of this 
handbook. It is completely indexed 
as to type of lighting unit and appli- 
cation, and gives luminaire distribu- 
tion data, light flux values, and co- 
efficient of utilization. RLM Stand- 
ards Institute, Inc., Dept. CE, 326 
W. Madison St., Chicago 6, IIl. 


“ELECTRIC EQUIPMFNT FOR PROCESS 
INDUSTRIES,” 28-page booklet GED- 
1966A, provides detailed informa- 
tion on: electrical equipment for 
power generation; power distribu- 
tion and conversion; power utiliza- 
tion; instrumentation; and lists de- 
scriptive publications available. 
General Electric Co., Dept. CE, 
Schenectady 5, N. Y. 





TECHNICAL AsPECTs OF CABLE CON- 
STRUCTION, line erection techniques, 
and special accessories are de- 
scribed in 17-page booklet “Alcoa 
Expanded ACSK for ‘Superhigh’ 
Voltage Transmission.” Basic re- 
search and engineering investiga- 
tions, laboratory and field trial tests 
involved in the development of this 
new conductor for 300 kv and above 
is told in story form. Aluminum 
Company of America, Dept. CE, 732 
Alcoa Bldg., Pittsburgh 19, Pa. 


“SteaM-Water Cyc.Le Deposits,” 
iour-page handbook, gives in table 
form the mineral name, chemical 
torm, usual area in which deposits 
we found, normal causes, and some 
suggested preventive measures. Al- 
lis-Chalmers Mfg. Co., Dept. CE, 
948 S. 70th Street, Milwaukee, Wis. 


SMALL BorLters—The recently an- 
nounced CB50-80 line of small boil- 
ers is completely described in four- 
page bulletin AD-135 with valuable 
information on design features that 
enable these boilers to meet your 
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specific requirements. Cleaver- 
Brooks Co., Dept. CE, 326 E. Keefe 
Ave., Milwaukee 12, Wis. 


Liquip Levet INnpicarors — Re- 
vised 19-page bulletin WG 1825 de- 
scribing remote liquid level indi- 
cators has been brought up to date 
with new installation pictures, dis- 
cussions of the new wide vision dial, 
and the ASME boiler code applica- 
tion of independent remote level in- 
dicators for boiler pressure 900 psi 
and above. Yarnall-Waring Co., 
Dept. CE, Mermaid Lane, Phila. 18. 


Meterinc — Technical bulletin 
115-L3 describes the new short dif- 
ferential producing metering device 
known as the Dall Flow Tube. The 
16-page engineering bulletin  in- 
cludes information on _ recovery 
characteristics, applications, accura- 
cy, flow formula, laying length, and 


working pressure of the device. 
Builders-Providence, Inc., Dept. CE, 
345 Harris Ave., Providence, R. I. 


Picture Proor oF SAvINGs in time 
and money using Simplex concrete 
forms is given in eight-page fold- 
out. Complete plywood forms and 
materials for making forms are pic- 
tured and described along with 
hardware and directions for use. 
Simplex Forms System, Inc., Dept. 
CE, 2500 N. Main St., Rockford, Ill. 


Gravity Fitrers—Of interest to 
all engineers dealing with water 
problems, 24-page bulletin 2539B 
shows a complete line of gravity fil- 
ters and filter accessories—manually 
operated, semi-automatic, and auto- 
matic—and includes operating ta- 
bles. The Permutit Co., Dept. CE, 
330 W. 42nd St., New York 36. 












“To keep your plant 


LIQUID MATERIALS HANDLING 





safe and clean 


use BLACKMER Hand Pumps” 


Check these valuable features! 


Easy rotary pumping action. 

M Famous “Self-Adjusting for Wear” 
Design. 

Surplus liquid return eliminates spill- 
age and waste. 

Positive displacement for positive 
control. 

M Wide range of “plant engineered” 
accessories. 

uw 


Available in capacities from 7 to 28 
gallons per minute. 


: 








liquid materials handling 























Call your local 
representative or 
write the factory 
for information. 





INDUSTRIAL, HAND AND TRUCK PUMPS, STRAINERS, PRESSURE CONTROL VALVES 
BLACKMER PUMP COMPANY, GRAND RAPIDS 9, MICHIGAN 


DIVISION SALES OFFICES 
NEW YORK « ATLANTA ¢ CHICAGO e GRAND RAPIDS « DALLAS « WASHINGTON e« SAN FRANCISCO 


See Yellow pages for your local sales representative 
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Engineer-Expert 


—Starts on page 32 





was supplying useful power to Load X for three- 
fourths of the entire operating time; during one- 
fourth of the operating time power was being re- 
turned from Load X to Station B. 

Station A, however, in supplying electric power 
to the tie-line at 0.87 power factor was shown to be 
supplying power to Load X during five-sixths of 
the operating time; power was returned from Load 
X to Station A for only one-sixth of the operating 
time. Thus, during part of the time Load X was 
returning power to Station B, Station A was still 
shoving power into Load X and thence to Station B. 

The significant feature of the plaintiff’s theory is 
that in the interval represented by the 15-degree 
difference between the 45-degree power factor 
angle of Station B and the 30-degree power factor 
angle of Station A, power from Station A not only 
flowed into Load X, but combined in part with the 
power of Load X feeding back to Station B. Hence, 
a part of the electric power from Station A which 
flowed to Station B was shown to be able to flow 
into the franchised area over the proposed new trans- 
mission line. 

The expert witness for the plaintiff required about 





two days to present his answer to the hypothetical 
question. In progressing with his answer, he used 
twelve sheets of paper, 12 ft by 4 ft, for drawing the 
necessary diagrams. He used colored crayons to 
illustrate the electrical characteristics that were 
basic to numerous types of possible system opera- 
tions within the power network. These sheets of 
drawings were marked with identifying numbers 
and submitted by the attorney as evidence. 


During the early stages of his explanations, the 
expert witness utilized a hand-cranked magneto to 
demonstrate and clarify the physical meaning of 
positive and negative power flow. The judge ex- 
amined the magneto and obligingly turned the 
crank at his bench while the demonstrations were 
being made. The expert witness used a mechanical 
vector analog model to help clarify his suggested 
methods for controlling the electrical system. 


In this trial, the government was clearly shown to 
be wrong in its contention that power could not and 
would not flow from its original Station A through 
Station B and then over the new transmission line 
into the franchised area. 

But, as these types of cases go, involving con- 
tinuous and mounting pressures by federal agencies, 
the case was eventually lost by the utility company 
after several years of sporadic litigation. Thus the 
processes of long-continued attrition, expensive im- 
ported litigation services, granting of special con- 
cessions to federal agencies, and use of evasive and 
shrewd strategy all have had their effects. = 2 












Engineering Professional? 





—Starts on page 36 





I 


engineering standards would not be lowered if the 
working philosophy of business further limits the 
prerogatives of the profession. Economic competi- 
tion may be the life of trade, but cooperation 
should play a prominent role in the life of a profes- 
sion. The engineer, who at present is pressed hard 
enough by the demands of clients in industry and 
elsewhere, would be subjected to even greater 
pressures under the demands of open competition. 

Patient, thoughtful analysis of engineering prob- 
lems would necessarily be affected under the stress 
of producing cheaper engineering services. The 
preliminary studies and research — essential to 
sound, economical engineering planning—would be 
subordinated to considerations of greater speed. 
The slick businessman-engineer, specializing in 
cheap mass-production engineering, could cause 
exorbitant construction costs with uneconomical 
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design. And, of course, there is the very real dan- 
ger of unsafe design resulting from engineers being 
forced away from quality toward quantity pro- 
duction of “engineering.” 


Then there is an objection based upon principle: 
the right of engineers to certain privileges tradi- 
tionally accorded by society to professional men in 
return for their assumption of professional respon- 
sibility. If engineers are to assume professional re- 
sponsibility, then they should not be denied the 
privileges of professional status. Of prime impor- 
tance among the privileges of professional status 
is the right of the profession to lay down a general 
line of approved ethical procedure in negotiating 
for the services of its members. 


To a suspicious and uninformed minority, the 
canon forbidding economic competition among engi- 
neers is interpreted as a devious method of safe- 
guarding the engineer’s schedule of minimum fees. 
But the vast majority of public agencies recognize 
the true purpose of the ethical codes as the means 
of guaranteeing to the public an enduring high 
standard of technical competence and genuine pro- 
fessional integrity. * © 
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Suburban 
o,/ 
Detroit's 
N a W Details of Bigelow-Liptak’s 
floating tile construction. It 
P actually breathes along with ther 
Incinerator . 


WILL BE (QC See any 





City planning engineers and consultants will be vitally interested in the fact that 
Bigelow-Liptak’s unique, unit-suspended design for furnace walls and arches makes 
incinerators “tougher than blazes” too. 


Proof of that fact lies in the many B-L installations which dot the country. Right 
now, in suburban Detroit, Michigan, construction is underway on a large incinerator 
which features the B-L design. 


In a nutshell, unit-suspended construction provides longer, trouble-free life at a 


lower, overall cost. 


Here's why: 


1. Each tile is individually supported—there’s no “stacked up” burden caused 
by the ones above it. Thermal expansion is confined to individual tile. 
Mechanical spalling caused by pinching, buckling, etc. is eliminated. That 
adds up to no cumulative loading or expansion. 





4" COMMON BRICK CASING. =] 





2 If repairs ever become necessary, any small section of tile can be removed 
* and replaced without disturbing adjacent areas. This cuts the size of the repair 








woul 
job as all other areas—above, below, at the sides—need not be touched. 
Cross section of B-L's wall construc- Remember: you'll pay less in the long run. Countless installations in boiler 
ion. Note how heavy, heat-resisting 7 , , 
houses, oil refineries, metallurgical furnaces—wherever heat must be controlled 


:astings support the tile. 
—have proven that fact. Write for information—today. 


BIGELOW-LIPTAK /oiectation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: Bigelow-Liptak of Canada, Ltd., Toronte, Ontario 


ATLANTA ¢ BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI » CLEVELAND « DENVER HOUSTON « KANSAS CITY, MO. + LOS ANGELES « MINNEAPOLIS « NEW YORK 
PITTSBURGH © PORTLAND, ORE. « ST. LOUIS » ST. PAUL © SALT LAKE CITY » SAN FRANCISCO « SAULT STE. MARIE, MICH. « SEATTLE « TULSA « VANCOUVER, B.C. 
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Preliminary Estimate 
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important parts of the project and is treated ac- 
cordingly. An example is the electrical distribution 
system in a plant using an electrical process; it is 
then estimated as an item of process cost. 

The operating costs for the operation of the plant 
under full production are figured on a per-annum 
basis. They are separated into direct costs and in- 
direct costs; the direct costs are divided into per- 
sonnel, raw products, utilities, and the costs of 
maintenance materials. 

The operating section of the firm furnishes the 
estimator with a list of personnel for direct opera- 
tion and maintenance; it also designates the duties 
of each man and the time spent per diem. This 
list must be tested for completeness and perhaps 
refined. The personnel cost per annum is figured 
by adding to the total salaries all necessary charges 
for holidays, inclement weather, vacations, sickness, 
and fringe benefits. 

The raw products (a sizable item) and utilities 
are estimated directly from the quantities per an- 
num furnished by the process engineers. The es- 





timate includes the quantities needed for the proc- 
ess plus allowances for loss and waste. 

Maintenance materials include all the materials 
necessary to keep the plant in operating condition— 
including all spares and spare parts, building ser- 
vice materials, office supplies, and laboratory and 
infirmary supplies. Each category of maintenance 
materials is estimated separately. 

Indirect operating costs cover all the items that 
service or support the direct operations of the plant. 
These items include administration, first aid, fire 
protection, insurance, and taxes. These can be figured 
in the same manner as the direct operating costs. 
However, at this point in the preliminary estimate. 
time is usually important, and the indirect costs 
can be taken as a percentage of the direct cost 
after deducting the cost of raw products. 

The operating, start-up, construction, and land 
costs along with their accompanying engineering 
and legal charges are the components of the product 
cost. The total cost of the start-up, construction, 
and land costs are divided by the expected life of 
the plant in years to get the annual charge for 
these items. Adding the annual operating cost gives 
us the total annual charge. This divided by the ex- 
pected quantity of product gives a result that is the 
product cost per unit. 

The preliminary estimate is done. It is now time 
for the second guessers. cilia 
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The spiral conveyor of 
steady, dependable service. 
Sturdy cast iron trough 
bolts together in 3 ft. sec- 
tions, capped with steel 
plates for easy removal 
if ever necessary. 
Built to take the 
abuse of coal, yet 
with tolerances 
just right to 
handle mate- 
rials from 
grain size 

to lump. 


Hopper level 
maintained 
by ‘off-on’ 
automatic 
switches. 
Exposed 
end for 
pick-up 









































To fill 3 
or more 
hoppers use 
gate-valves 
in Flo-Tube 
horizontally. 
Below, filling 2 
hoppers with “Y” 
chute. 























































CANTON STOKER corr._— 


SPECIALISTS IN AUTOMATIC COAL FIRING, 
HANDLING AND CONTROL EQUIPMENT 


425 ANDREW PLACE S. W. @ CANTON, OHIO 
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HANDLE COAL AUTOMATICALLY! 











HERE’S A PARTIAL LIST OF FLO-TUBE 
INSTALLATIONS ... YOU MAY WISH TO 
VISIT AND INSPECT ONE NEAR YOU — 


HIGH SCHOOLS, COLLEGES: NO. IN 


SERVICE 
Hereford Jr.-Sr. High School, Hereford, montane aha aS eipaadestan 2 
North High School, Akron, ‘Ohio boa iene seasaiecsieaete eae 
St. Mary’s Czest School, Milwaukee, Wisconsin___ a 
Robert A. Taft High School, Cincinnati, Ghie_....___._____. 2 
Sacred Heart Seminary, Detroit, ea 
Frostburg State Teachers College, Frostburg, Maryland. ee: 
Sisters of Good Shepherd, Indi lis, ; 1 
Hillsboro High School, Hillsboro, Missouri __ : 
Ambridge High School, Ambridge, Pennsylvania __ 
School No. 215, Baltimore, Maryland a 


HOSPITALS: 
Charleroi-Monessen Hospital, N. Charleroi, Pennsylvania_____ 1 
St. Elizabeht’s Hospital, Youngstown, Ohio 
Miners Hospital, Frostburg, Maryland__ 


APARTMENTS, BUILDINGS: 
Laird Building, ee: ee 
Montgomery Gardens Apartments, Jersey City, ‘New ‘Jersey___- : 
Russell Lamson Hotel, Waterloo, lowa___ 


INDUSTRIAL PLANTS: 
Sugardale Provision Company, Canton, Ohio_______________- 
Cincinnati Shaper Company, Cincinnati, Ohio_______________2 
Cooper Tire & Rubber Company, Findlay, Ohio 
Beckett Bronze Company, Muncie, 
A. Gross & Son, Newark, New Jersey _ PEL TEED 
Milwaukee Asphalt Plant, Milwaukee, Wisconsin 


GREENHOUSES: 
E. A. Dreger Greenhouse, Cleveland, Ohio _.. ______ 
M. F. Cutting & Sons Greenhouse, Cleveland, Ohio 
Thomas F. Browne Greenhouse, Detroit, Michigan 
Boyert Bros. Greenhouse, Cleveland, Ohio 
Ray Fitkin Bros., Sylvania, Ohio 
Jensen’s Greenhouse, Warren, Ohio ___ 
Dulabahn’s Florists, Canton, Ohio _- 
Berea Gr h 1y, Berea, Ohio 
Patterson Flowers, Shelby, North Carolina 
United Greenhouse Company, Cleveland, Ohio 
A. C. Radke aes ear Cleveland, Ohio 
Bunker Hill Gr h . Ohio 


DAIRIES, BREWERIES: 
Miller Dairy Farms, Eaton Rapids, Michigan 
United Dairy Company, Lodi, Ohio_____________________ 
Lake to Lake Dairy Corp., Kiel, Wisconsin 
Schoenling Brewery, Cincinnati, Ohio 
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In Deaeration, too 


BELCO Builds a Complete lhime- 


An increasing number of well known utility 












and industrial plants are using Belco equipment to increase 
operating efficiency and decrease operating costs. Belco 
advanced design and application experience can be put to 


work for you, too. 


For technical assistance write or call Belco — 


your first step to lower costs. 









SPRAY TYPE — Belco Deaerator in 


large eastern oil refinery. Has a capac- 
ity of 300,000 Ibs/hr. 


eZ 


SPRAY TRAY TYPE—Belco De- 
aerator at New York State institution 
boiler house. Capacity 120,000 Ibs/hr. 





re 





ree. 
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MARINE TYPE—Typical OPEN TYPE—Deaerator VACUUM TYPE — Unit 
Belco marine heater fur- at large eastern pharma- shipped set-up to midwest- 
nished to shipyards. (Ap- ceutical plant. Capacity of ern utility. Has 150,000 
proved by Lloydsof London) 80,000 Ibs/hr. Ibs/hr capacity. 


| =) 
JEISO) 
Boiler Feedwater Heaters e Water Softeners e Filters e Clarators 


Demineralizers @ Automatic Process Control Panels 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 











111 PENNSYLVANIA AVENUE, PATERSON 3, N. J. TRAY TYPE—Belco Deaerator at 
REGIONAL OFFICES: Philadelphia, Pa., Chicago, Ill., Houston, Texas southern municipality. Has a capacity 
North Hollywood, Cal., Montreal, Que., Toronto, Ont. of 125,000 Ibs/hr. 


Representatives in all principal cities of the United States and Canada 


BELCO DESIGNS, ENGINEERS & FABRICATES WATER PROCESSING EQUIPMENT 
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Retirement 
—Starts on page 49 





current earnings) pension program. The unfunded 
plan need not be qualified with the Treasury if the 
company does not desire to build up a tax-free re- 
serve. Such a plan can be limited to a much smaller 
group of employees and provides more flexibility 
than a funded plan. A company, however, should be 
careful to watch its future obligations. 

A pension also allows flexibility in determining 
coverage. A plan may be set up covering employees 
whose compensation exceeds a stipulated amount. 
But the total of pension plus Social Security must 
not represent a larger percentage of compensation 
for the more highly compensated groups than for 
other groups in the organization. 

Some of the most successful plans adopted by 
small companies have been combinations of the 
three types of plans described. A few possible com- 
binations are: 

a. Pension plan for past service and a profit- 


sharing plan for future service with the company. 

b. Profit-sharing plan superimposed on a pension 
plan or program. 

c. Profit-sharing as an integral part of an un- 
funded pension. 

d. Pension plan and a savings plan. 

Should a consulting engineering firm have a re- 
tirement program? Can a plan be designed that is 
flexible enough to meet the many variables and 
indeterminants common to almost any consulting 
organization? Will such a program successfully help 
the employees plan their retirement? 

The answer to the first question depends on the 
situation of the individual firm. As to the second, 
if past experience can be relied on, one may say 
that it is possible to design a program to fit the 
peculiarities of virtually any business. 

The extent to which a program helps the em- 
ployees plan their retirement depends in large part 
on how successfully it meets the needs of the group. 
And that in turn depends to a considerable degree 
on the ability of the employer to define clearly his 
aims, in the light of the knowledge of his people, 
the business outlook for his firm, and its competitive 
position in the field. 

Once tentative goals have established, the outside 
specialist can help work out the details of a plan to 
achieve them. - © 








BURGESS-MANNING 
SNUBBERS 
toa 


Whisper 






Stop that noise and profit through 
better neighbor and employee rela- 
tions. Avoid compensation claims. 

Burgess-Manning Snubbers are engi- 
neered to effectively correct your spe- 
cific noise problem. There is no obliga- 
tion for recommendations. Send us a { é 


description of your problem. Seam as WHAM 
BURGESS-MANNING COMPANY 


763 East Park Avenue, Libertyville, Illinois 
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NEW SOLENOID VALVE CUTS 
MAINTENANCE COSTS WITH: 


RENEWABLE 
PARTS 


@ The new Type E pilot operated 
Keckley Solenoid Valve really 
cuts costs in the maintenance de- 
partment. Simplicity of design 
minimizes the number of parts - 
subject to wear. Each part of the 
valve is held to rigid manufac- 
turing specifications to assure you 
of top quality workmanship and 
materials and to give the valve 
extra years of service. 

When parts wear, replacement is 
simple and economical. A new 
cylinder liner can be installed in 
minutes as can valve seats, pistons 
and other parts. 

For details and prices on all 
Keckley products, write for 
Catalog 54-I. * psi and air, water, oil and 

* gas at 600 psi. 


0. C. KECKLEY COMPANY 


400 W. Madison St. © Chicago 6, Ill. 





° Standard valves are fur- 
* nished in sizes 1/2” to 6”, 
- suitable for steam at 250 






Pressure Regulators ® Temperature Regulators @ Float Valves 
Diaphragm Valves @ Safety and Relief Valves @ Solenoid Valves 
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consulting engineers’ calendar 














Date Sponsor Event Location 
Oct. 19 American Institute of Consulting Engineers Annual Dinner Waldorf-Astoria 
New York, N. Y. 
Oct. 24-27 American Gear Manufacturers Association Semi-Annual Meeting Edgewater Beach 
Hotel, Chicago, Ill. 
Oct. 25-27 American Institute of Electrical Engineers Machine Tool Conference Hotel Statler 
Detroit, Mich. 
Oct. 28-29 American Society of Mechanical Engineers— Joint Fuel Conference Hotel William Penn 
Amer. Inst. of Mining & Metallurgical Engrs. Pittsburgh, Pa. 
Nov. 1-5 American Welding Society Fall Meeting Chicago, Il. 
Nov. 4-6 Air Pollution Control Association Semi-Annual Technical Hotel Biltmore 
Conference Los Angeles, Calif. 
Nov. 8 Consulting Engrs. Assoc. of Calif. Annual Meeting Ambassador Hotel 
Los Angeles, Cal. 
Nov. 10-12 Industrial Management Society Management Clinic Hotel Sherman 
Chicago, Ill. 
Nov. 18-19 National Association of Corrosion Engineers 4th Annual Western Los Angeles, Calif. 
Regional Conference 
Nov. 23 Manufacturing Chemists Association 4th Semi-Annual Meeting Hotel Statler 
New York, N. Y. 
Nov. 28- Ameri Society of Mechani i i Hotel Statler 
a ‘ erican iety o ical Engineers Annual Meeting New York, N.Y. 
Nov. 29- 1st International Automation Exposition Exposition 242nd C. A. Armory 
Dec. 2 New York, N. Y. 
Dec. 2-7 American Society of Mechanical Engineers Power Show Commercial Museum 
Philadelphia, Pa. 
Dec. 12-15 American Institute of Chemical Engineers Annual Meeting Hotel Statler 
New York, N. Y. 
Jan. 24-27 Plant Maintenance and Engineering Show Exhibition and Conference Int’l. Amphitheater 
Chicago, IIl. 
Jan. 24-28 Amer. Society of Heating & Vent. Engrs. 15th International Exposition Commercial Museum 
Philadelphia, Pa. 
March 20-23 American Institute of Chemical Engineers Spring Meeting Hotel Kentucky 
Louisville, Ky. 
March 23-24 American Society of Mechanical Engineers Management Conference Hotel Statler 
Cleveland, Ohio 
May 16-20 National Materials Handling Exposition Exposition Int'l. Amphitheater 
Chicago, Ill. 




















CONTRACTORS PROFESSIONAL LISTINGS 








DUVAL ENGINEERING & 
CONTRACTING CO. 


General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Florida 








Capitol Engineering Corporation 
Engineers — Construction — pe one 


Design and Surveys oads 
Sewage Systems Water Works 
Planning Airports 
Bridges Turnpikes Dams 


@ 

EXECUTIVE OFFICES 
DILLSBURG, PENNSYLVANIA 
Washington, D. C. Pittsburgh, Pa. 
Dallas, Texas Paris, nee 


DE LEUW, CATHER & COMPANY 
CONSULTING ENGINEERS 
Transportation, Public Transit and 
Traffic Problems 
Industrial Plants Grade Separations 
Ratlroads Expressways 


Tunnels 
Municipal Works 


79 McAllister Street 
2, Cal. 


150 N. oe Drive 
Ch: San Francisco 


icago 6, Ml. 

















DAVID C. PFEIFFER 
Consulting Engineer 


Electricel 
DALLAS, TEXAS 


Mechanical 


6819 HILLCREST 








SEELYE STEVENSON VALUE & KNECHT 
CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 
Heavy Engineering 
Structural Mechanical Electrical 
101 Park Ave. New York 17, N. Y. 
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How to protect 
electric systems 
from lightning 


a practical guide 
showing best 
methods 


| Here are the ways to avoid 
annoying and costly shutdowns 
from lightning! This new book 
| shows you—in simple and easy 
to follow form — best methods 
in use of lightning arresters, in 
| shielding, and in grounding 
lightning. With a minimum of 
math and theory, it gives you 
| the means to early practical so- 
lutions of your lightning pro- 

{ tection problems! 


LIGHTNING PROTECTION 


FOR 
ELECTRIC SYSTEMS 


By EDWARD BECK 


Manager, Lightning Arrester Section 
Switchgear Distbn. Apparatus Eng., 
Westinghouse Elec. Corp. 


310 pages, 6x9, 149 illus., $6.50 


This clear and basic book points the 
way to fuller, surer lightning protec- 
tion for electric systems and ecquip- 
ment. It shows the nature of lightning 
and its effects, various means of pro- 
tection, how to select and apply ar- 
resters, and what conditions to look 
for to avoid trouble. 


The author describes the different 
types of arresiers, and explains the 
meanings of their ratings—along with 
their limitations. A special chapter 
covers the protective and follow cur- 
rent characteristics of lightning ar- 
resters for power and distribution ap- 
paratus, 2400 volts and higher, with 
a description of the characteristics, 
their significance, and test methods. 
You learn how to choose the type and 
rating of arrester for a particular job, 
how to locate, choose, and apply light- 
ning arresters to protect power equip- 
ment, and how to use arresters in 
distribution apparatus. 


Applications of arresters at high 
altitude, for protection of portable 
equipment, and other special jobs, are 
discussed, and the author includes a 
chapter on protection for secondary 
circuits and other low-voltage circuits. 
He discusses house circuits and con- 
trol and signalling circuits. 


The author gives a critical review of 
results of field research on the light- 
ning arrester in service, and draws 
conclusions about the probability dis- 
tribution of various characteristics. 
He discusses grounding —its impor- 
tance as a link in protection from 
lightning, and also as a safety measure 
against high voltages caused by faults. 
The author backs his recommendations 
by explaining the fundamental be- 
havior of traveling waves and how 
this influences the effect of lightning- 
protective devices. 


Order your copy today through 


CONSULTING ENGINEER 


420 MAIN ST. ST, JOSEPH, MICH. 
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LIGHTNING ProTEcTION For ELEc- 
TRIC Systems by Edward Beck; Mc- 
Graw-Hill Book Company; 313 
pages; $6.50 


Reviewed by H. Carl Bauman 
Chemical Construction Corporation 


This book should prove a useful 
tool for all consulting engineers as 
well as for the electrical engineers 
who must cope daily with the prob- 
lem of protecting transmission lines, 
distribution systems, transformers, 
and rotating electric machinery. 
This volume covers a complex elec- 
trical art in a smooth reading, al- 
most lay fashion. 

A familiar phenomenon since the 
dawn of mankind, lightning has re- 
mained a large mystery until con- 
temporary times. Beck outlines the 
origin of lightning, factors control- 
ling its severity and frequency of 
occurrence, and fundamental con- 
cepts of protection provided by 
shielding and lightning arresters. 

By deliberately avoiding the more 
technical and mathematical aspects 
of the subject (which he has docu- 
mented with frequent references to 
the literature), the author has man- 
aged to condense into 310 pages the 
latest knowledge in the art of light- 
ning protection. A well-known au- 
thority in this field, Beck has ef- 
fectively and accurately presented 
a digest of this specialized art in 
a complete manner—including lat- 
est practices and applicable stand- 
ards in effect to the date of pub- 
lication. Liberal use of simple dia- 
grams, condensed tables, and ex- 
cellent explanatory photographs 
(most of which are arranged on the 
same page or facing page of the 
pertinent text) adds to the effec- 
tiveness of the presentation. 

A widening field for the applica- 
tion of lightning arresters is re- 


sulting from increases in voltage 
levels and from increasing dollar 
values represented by installed elec- 
trical equipment. Beck introduces 
the reader to the current and volt- 
age wave forms of lightning, to the 
measurement of discharges, and to 
the most recent research. The re- 
search of particular importance is 
that seeking to relate the arresters’ 
abilities to the breakdown char- 
acteristics of the protected equip- 
ments’ insulation. Beck clarifies the 
fundamental differences between 
the two basic types of arresters—ex- 
pulsion type and valve type. 

Statistical charts reveal the high 
degree of reliability in protection 
afforded against lightning and 
surges when lightning arresters are 
properly selected and applied. The 
author concludes with a chapter on 
traveling waves. With a minimum 
use of mathematics he _ presents 
clearly and concisely the concept 
of voltage build-up on lines due to 
reflections and shows how _ the 
proper use of lightning arresters 
limits this rise to safe values. 

Altogether, the book is well writ- 
ten. It provides information about 
an important technical art to the 
busy consulting engineer with a 
minimum of study time. 


PROCEEDINGS OF THE INSTRUMENT 
Society or America, Vol. 8, 1953: 
Published by the Instrument So- 
ciety of America; 320 pages; $5.00 
to ISA members, $10.00 to non- 
members. 


Reviewed by Leo Walter 
Consulting Engineer 


This volume, the eighth of the 
series, comprises the sixty-eight pa- 
pers presented at the Eighth Na- 
tional Conference of the Instrument 
Society of America; the conference 
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was held in Chicago from Septem- 
ber 21 to 25, 1953. 

This volume covers process con- 
trol, testing, operation, mainte- 
nance, analysis, physical properties 
measurement, production processes, 
aeronautics, inspection and gaug- 
ing, transportation, geo-physical 
and medical instrumentation. A few 
typical papers show the nature of 
the process control section; for ex- 
ample, J. E. Barber deals with 
evaporator control in the food in- 
dustries. He considers the variables 
involved: heat input, pressure tem- 
perature, liquid level, concentration 
of final product, and rate of evapo- 
ration. Each is analyzed as a sepa- 
rate control unit, although they are 
inter-related in a complete control 
system. 

Another paper of interest is that 
by F. W. Velguth and R. C. An- 
derson on the determination of 
minimum capacities for control ap- 
plications. Several arrangements 
are analyzed for concentration con- 
trol applications; nomographs are 
given connecting such variables as 
concentrations before and after load 
change, flow rate through plant, 
tank volumes, and time. 

On the measurement side, there 
is a description of an improved bub- 
ble method of measuring specific 
gravities of starches, a considera- 
tion of pneumatic line transmission 
on a mathematical basis, several ar- 
ticles on computer techniques and 
strain gauges, and some eleven pa- 
pers on medical instrumentation. 

Papers of special interest to the 
consulting engineer include “Su- 
pervisory Instruments for Steam 
Turbines” by J. C. Spahr, Westing- 
house Electric Corporation; this one 
deals with supervisory instruments 
for recording and for warning the 
operator of abnormal developments. 
The same subject is covered in a 
paper by E. P. Uses and R. L. Jack- 
son, General Electric Co. Another is 
“Human Engineering in Power 
Plant Instrumentation” by John J. 
Fleming. 

These references have been cited 
at random, but they give some in- 
dication of the range of subjects 
covered. Though some papers are 
mathematical in context, the ma- 
jority make for fairly easy reading. 


Mopet ANALYSIS OF STRUCTURES 
hy T. M. Charlton; John Wiley and 
Sons, Inc.; 142 pages; $5.00. 


This book is written for the prac- 
ticing engineer concerned with the 
techniques of analyzing engineer- 
ing structures with linear load de- 
flection. Analysis of such structures 
by the use of scale models is cov- 
ered from point of view of the man 
in the design office who must com- 
bine speed with accuracy. Empha- 
sis is placed upon techniques which 
do not require extensive tools and 
apparatus. Particular attention is 
given in the later chapters to the di- 
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rect methods of analysis that are 
most amenable to office use. 

The sketches are quite clear; 
they are placed facing the pertinent 
text. The only shortcoming in il- 
lustration is that there is but one 
photograph of a model; it might 
have been better to include more 
photographs of the models. 


Nucutear Reactors For INpuUSTRY 
AND UNIVERSITIES, edited by Ernest 
H. Wakefield; Instruments Pub- 
lishing Co.; 94 pages. 


This book is a compilation of ar- 
ticles by seven different authors. 
Each chapter represents the con- 
tribution of one of them. Chapter 
by chapter, the book covers reac- 
tor types, availability, radioactiv- 
ity measurement, radiation protec- 
tion, control, instruments, costs, 
and legal aspects. Perhaps the most 
singular fault to be found with such 
a book as this stems from the rapid- 
ity with which the atomic energy 
field progresses. The extensive re- 
visions to the Atomic Energy Act 
of 1946, enacted by Congress in 
1954, makes a_ good portion of 
Wakefield’s book out-of-date. On 
the technical side, announcements 
of great import are made so fre- 
quently that the technical basis for 
the book at hand is quickly ante- 
dated; even in the interval between 
final approval of manuscripts and 
distribution of the published work 
there becomes known sufficient in- 
formation to “date” the book. 

Another factor not to be over- 
looked lies in the peculiarities of 
the security measures in this tech- 
nical field. Certainly, the authors 
were not at liberty to discuss all 
of the pertinent technical factors 
that bear on the nuclear reactor pic- 
ture. So it is that this book might 
well be a first step in the indoc- 
trination of those seeking informa- 
tion on nuclear reactors. But for 
those who have been following the 
field with any diligence this book 
may prove to be a re-hash of things 
long past and abandoned. 


SIMPLIFIED SITE ENGINEERING FOR 
ARCHITECTS AND BurLpers by Harry 
Parker and John W. MacGuire; 
John Wiley and Sons, Inc.; 250 
pages; $5.00. 


Here is a fine working tool for 
the engineer who must apply the 
methods of surveying to the estab- 
lishment of site plans. Beginning 
with the fundamentals of logarithms 
and trigonometry, the book goes 
into a handbook-type treatment of 
surveying, and concludes with the 
applications of these principles to 
the establishment of site plans. The 
final chapter is comprised of a check 
list for site plans. Perhaps the only 
criticism that might be leveled is 
that the book and its examples are 
preoccupied with the problems of 
residential-type construction. 
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